personal injury. 


BEFORE OPERATING 


1. Read this manual carefully before operating 
the mower. Become familiar with the controls 
and proper use of the mower. Never allow 
children to operate the mower or adults to 
operate it without proper instructions. 

2. Keep everyone, especially children and 
pets, away from the area of operation. 
Thoroughly inspect area where mower will be 
used and remove sticks, stones, wire and 
debris. 

3. Wear long pants and substantial shoes. Do 
notoperate mower while wearing open sandals 
or when barefoot. 

4. Check fuel level before starting engine. Do 
not fill fuel tank indoors. when the engine is 
running, or until engine cools for several 
minutes after running. Wipe up spilled gaso- 
line before starting engine. 

5. Keep all guards, shields and safety devices 
in place. Repair or replace defective or dam- 
aged parts. 


6. Traction drive and blade are designed to stop 
when control bar is released. Assure control and 
brake function properly before each use of mower. 


WHILE OPERATING 


7. Do not run engine indoors. 

8. Always maintain secure footing. Keep a 

firm grip on the handle and walk; never run. 

Never operate mower in wet s. Mow-only~ 


verupand 
down. Use extreme Gaution when changing 
direction on slopes. cessively 
steep slopes. 


MODEL NO. 20622 - 6000001 
thru 7000001 & UP 
MODEL NO. 20624 - 6000001 
thru 7000001 & UP 


21” (0.53 m) SP 5-in-1 REAR BAGGER 
FINGERTIP START & KEY-LECTRIC® START 


Á SAFETY INSTRUCTIONS 


This mower “meets or exceeds CPSC blade safety requirements for walk behind rotary 
mowers,” and the B71.1-1984 specifications of the American National Standards Institute. 
However, improper use or maintenance by the operator or owner can result in injury. To 
reduce the potential for injury, comply with these safety instructions and always pay 
attention to the safety alert symbol. Fallure to comply with the Instruction may result in 
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OPERATOR'S 
MANUAL 


10. Always wear safety glasses or eye shields 
during operation to protect eyes from foreign ob- 
jects that may be thrown from the machine. Keep 
face, hands and feet away from the mower hous- 
ing and cutter blade when the engine is running. 
Stay behind the handle until the engine stops and 
keep clear of discharge opening at all times. 


11. When mulching, keep grass bag in place 
and assure chute door is closed. When bag- 
ging grass, stop engine and assure chute door 
is closed before the bag is removed and 
emptied. 

12. Shut engine off and wait for all moving 
parts to stop before unclogging chute. 

13. Since the blade rotates for a few seconds 
after the blade control is released, stay behind 
the handle until all moving parts stop. 

14. After striking a foreign object or if mower 
vibrates abnormally, stop engine and remove 
wire from spark plug. Check mower for 
damage and make all repairs before using 
mower again. 

15. Stop the engine before adjusting the 
height-of-cut. 

16. Stop the blade when crossing a gravel 
driveway, road or sidewalk. 

17. Stop engine before leaving the operator's 
position — behind the handle. Disconnect 
wire from Pa plug if. mower will be 
unattended. | 

18. Do not touch: e while it is running or 
shortly after it is Stoke d because engine will 
be hot enough to cause a burn. \ 
MAINTENANCE 


19. Perform only those maintenance instruc- 
tions described in this manual. If major repairs 


PRICE $1.00 


A SAFETY INSTRUCTIONS 


are ever needed or if assistance is desired, 
contact an Authorized TORO Service Dealer. 
20. Before mower is cleaned, inspected, ser- 
viced or adjusted, stop engine and disconnect 
high tension wire from spark plug. Keep wire 
away from plug to prevent accidental starting. 
21. To assure the mower is in safe operating 
condition, frequently check and keep all nuts, 
bolts and screws tight. Assure blade nuts are 
tightened to 15-20 ft-Ib (20-34 N-m). 

22. To reduce fire hazard, keep engine free of 
excessive grease, grass, leaves and accumula- 
tions of dirt. 

23. Check grass catcher bag frequently for 
wear or deterioration. Replace with a new bag 
for your protection. 


24. Allow engine to cool before storing mower 
in any enclosure. Do not store mower near any 
open flame or where gasoline fumes may be 
ignited by a spark. 


25. Do not overspeed the engine by changing 
governor settings. 


26. At the time of manufacture the mower 
conformed to the safety standards in effect for 
rotary mowers. To assure optimum perform- 
ance and continued safety certification of the 
mower, use genuine TORO replacement parts 
and accessories. Replacement parts and ac- 
cessories made by other manufacturers may 
result in non-conformance with the safety 
standards, and that could be dangerous. 


SAFETY DECALS 


Safety decals and instructions are easily visible to the operator and are located 
near any area of potential danger. Replace any decal that is damaged. 
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SET-UP INSTRUCTIONS 


INSTALL HANDLE, BAG AND BATTERY 

1. Align handles and tighten handle knobs 
(Fig. 1). Bend handle latches slightiy toward 
each other (Fig. 1). 


TIGHTEN 
HANDLE KNOBS 


Figure 1 


2. Pivot handle backward until handle stud 
snaps into center hole of handle latch (Fig. 2). 
Assure control cables are to the rear and 
inside of handles. 


Figure 2 


3. Install grass bag: refer to Using Grass Bag, 
page 7, steps 1-5. 


4. Charge battery (model 20624): refer to 
Charging Battery, page 12. Slide battery, deca! 
side up,between slots on back of control panel 
and connect wires (Fig. 3). Insert key into switch 
when ready to start engine. 


Figure 3 


BEFORE OPERATING 


FILL CRANKCASE WITH OIL 


Initially, crankcase must be filled with 18 ounces 
(0.532 1) of SAE 10W30 oil. Use any high quality 
detergent oil having the American Petroleum In- 
stituto — API— "service classification" MS, SC, SD, 
SE or SF. 

Before each use, assure oil level is in SAFE 
range. Add oil if level is low. 

1. Position mower on level surface and clean 
around oil dipstick. 

2. Remove dipstick by rotating cap counter- 
clockwise 1/4 turn. 

3. Wipe dipstick and insert it into filler neck. 
Rotate cap clockwise 1/4 turn. Then remove 
dipstick and check level of oil (Fig. 4). If level is 
low, add only enough oil to raise level to FULL 
mark on dipstick. DO NOT FILL ABOVE FULL 
MARK BECAUSE ENGINE COULD BE DAM- 
AGED WHEN STARTED. 

5. Insert dipstick into filler neck and rotate cap 
clockwise 1/4 turn to lock. 


Figure 4 


Note: Check oil level each time mower is used 
or after every 5 operating hours. Initially, 
change oil after the first 2 hours of operation; 


thereafter, change oil after every 25 hours of 
operation. More frequent oil changes are 
required in dusty or dirty conditions. 


FILL FUEL TANK WITH GASOLINE 

Note: The Toro Company strongly recommends 
the use of fresh, clean, UNLEADED regular 
grade gasoline in Toro gasoline powered prod- 
ucts, Unleaded gasoline burns cleaner, extends 
engine life, and promotes good starting by re- 
ducing the build-up of combustion chamber de- 
posits. Leaded gasoline can be used if un- 
leaded is not available. 

1. Clean around fuel tank cap and remove cap 
from tank (Fig.4). Using unleaded gasoline, fill 
fuel tank to within 1/2 inch (13 mm) from top of 
tank. 

2. Install fuel tank cap and wipe up any spilled 
gasoline. 


IMPORTANT: Do not mix oil with the gasoline. 
Never use methanol, gasoline containing 
methanol, gasohol containing more than 10% 
ethanol, gasoline additives, premium gaso- 
line, or white gas because engine fuel system 
damage could result. 


A DANGER 


Gasoline is extremely flammable and 
explosive under certain conditions. Do 
not smoke when handling fuel and keep 
fuel far away from open flames and 
sparks. Never buy more than a 30 day 
supply of gasoline. Store gasoline in an 


approved container and keep it out of the 
reach of children. 

Refuel outdoors, only when engine is 
cold. Fill tank to within 1/2” (13 mm) 
from Its top. This space is for expansion 
of fuel. Use funnel or spout to prevent 
spilling. Wipe up any spilled gas. 


OPERATING INSTRUCTIONS 


5-in-1 MOWING VERSATILITY 

REAR BAG — Bag lush grass in the spring to 
help keep your lawn free of thatch forming 
clippings. 

MULCH — In summer, when grass grows 
slower and is drier, mulch by closing chute 
door (Fig. 5). For convenience and protection, 
keep grass bag on mower. 


BAG FRAME 
ON RETAINING 
+ 


= 


Figure 5 


SIDE DISCHARGE — Disperse clippings with 
optional, rear-mounted side discharge chute 
which installs in seconds. Between the handle 
design lets you trim on both sides (Fig. 6). 


Figure 6 


SHRED LEAVES — In fall, optional leaf 
shredder (Fig. 7) reduces leaves to a fraction 
of their original size while you bag. Minimizes 
emptying stops and number of trash bags 
used for disposal. 


SHREDDER 


Figure 7 
REMOVE THATCH — As spring tines on 
optional Toro Dethatcher scratch and vibrate 
through the grass, thatch is loosened and 
conveniently vacuumed into the bag (Fig. 8). 


Figure 8 


OPERATING TIPS 

1. CHECK OIL LEVEL — Maintain oil level in 
SAFE range as shown on dipstick. 

2. BEFORE EACH MOWING — Assure engine 
brake, self-propelled drive and control bar 
function properly. When control bar is re- 
leased, blade and self-propelled drive are de- 
signed to stop. 

3. CUTTING AND BAGGING — Best results 
are achieved when engine is running at 
maximum speed and only about 1/3 of the 
grass blade is cut. If long grass must be cut, 
use highest height-of-cut setting for first 
mowing. Then recut the grass at a more 
normal setting. If too long of grass is cut, 
mower may plug and cause engine to stall. 

4. SHARP BLADE — Begin each cutting 
season with a sharp blade. Periodically file 
down nicks. 
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OPERATING INSTRUCTIONS 


STARTING, STOPPING AND 
SELF-PROPELLING 

1. CONTROLS — Key switch (model 20624) 
throttle, ground speed control and blade/self- 
propelled control bar are on upper handle (Fig. 
9). Fingertip starter is on top of engine. 

2. Push high tension wire onto spark plug and 
move ground speed control to “N” (Fig. 9). 


SELF-PROPELLED 
CONTROL HANDLE 


o O 


Figure 9 


3. KEY-LECTRIC® STARTING (MODEL 
20624) —Move throttle (Fig. 9) to CHOKE. Turn 
key (Fig. 9) to START and release when engine 
begins running. Regulate throttle as desired. if 
battery is discharged, engine can be started with 
the recoil starter (Fig. 10). 


4. FINGERTIP STARTING (MODEL 20622) — 
Move throttle to CHOKE. Pull engine mounted 
fingertip starter out until positive engagement 
results; then pull vigorously to start the engine 
(Fig. 10). Regulate throttle as desired when en- 
gine starts. When temperature is near 40°F, a few 
extra pulls may be required because the engine 
needs priming. 

Note: For starting system break-in during first 
hour of operation, move control barto position 
“A” (Fig. 11), then raise to mid position and 
hold while turning key. 


RECOIL 
STARTER 
AS 


Figure 10 


5. BLADE AND TRACTION OPERATION 
(Fig. 11) — Move control bar down to “A” and 
raise to engage blade “B”. Move ground speed 
control to desired setting and squeeze control 
bar against handle “C” to drive. Ground speed 
varies, depending on space between control 
bar and handle. To disengage traction drive, 
but keep blade engaged, gradually release 
control bar to mid position. To self-propel with 
blade disengaged, simply squeeze control bar 
against handle, eliminating downward move- 
ment necessary for blade engagement. 


SPEED “C” 


mra 


Figure 11 


7. STOPPING (Fig. 9) — Release control bar to 
stop blade and traction drive. Move ground speed 
control to “N”. To stop engine, move throttle to 
OFF Remove key from switch or pull wire off 
spark plug if mower is unattended or not used. 


OPERATING INSTRUCTIONS 


USING GRASS BAG 

Keep bag installed when bagging or mulching. 
1. Stop engine and wait for all parts to stop. 
2. Assure chute door handle is fully forward 
and pin is engaged in catch. 


3. INSTALLING BAG — Slide hole in bag 
frame onto retaining collar on housing (Fig. 12) 
and set rear of bag frame onto lower handle. 


RETAINING 
COLLAR 


Figure 12 


4. Pull chute door handle forward until pin 
clears catch and move handle rearward 
until pin locks in bag notch (Fig. 12). Chute 
door in mower housing is now open. It may be 
necessary to push down on top right of bag 
door to release handle locking pin from catch. 


A CAUTION 


Except when side discharge attachment 
is used, never open chute door on mower 
when engine is running unless grass bag 
is properly installed, because grass clip- 
pings and other debris discharges with 
enough torce to cause Injury. 


The grass bag material will catch and 
contain the majority of foreign objects, 
such as small stones and other similar 
debris. The bag material, however, is 
subject to normal wear and deterlora- 
tion. So check the bag frequently, and if 
it is defective, install a new genuine 
TORO replacement bag that has this or 
similar warning. 


5. EMPTYING BAG — Release control bar 
and wait for blade to stop. Move chute door 
handle forward to engage the locking pin with 
catch (Fig. 5). Grasp handle at front and rear 
of bag and lift bag off mower. For protection, 
always keep hands and feet away from mower 
housing because engine is running. Gradually 
tip bag forward to empty clippings. 


A CAUTION: If chute door cannot be 
closed because grass clippings clog dis- 
charge area, gently move chute door 
handle back and forth until door can be 


closed completely. Do not force chute 
door closed because door or handle may 
be damaged. If door still cannot be 
closed, stop engine and remove 
obstruction. 


6. To reinstall bag, repeat steps 3 and 4. 


ADJUSTING HEIGHT-OF-CUT 


Five letters cast into the housing represent 
each graduated increment (Fig. 13). 


” (25mm) 
12” (38mm) 
" (51mm) 
2" (64mm) 
" (76mm) 


A=1 
B=1 
C=2 
D=2 
E=3 


Figure 13 


1. Stop the engine. 


2. For easier adjustment, lift housing up.so 
wheel is off ground. Squeeze adjusting lever 
toward wheel and move them to desired setting 
(Fig. 13). Assure pin on adjusting lever 
engages notch in housing. Adjust all wheels to 
the same setting. 

Note: Front wheels can be adjusted to 1/2 inch. 
Move adjusting lever past “A” and release pin 
into hole in housing. 
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A CAUTION 


Pull wire off spark plug before per- 
forming adjustments or maintenance. 


SERVICING AIR CLEANER 

Normally, clean air cleaner after every 25 
operating hours. More frequent cleaning is 
required when mower is operated in dusty or 
dirty conditions. 


1. Stop engine and remove key from switch or 
pull wire off spark plug. 

2. Push in locking tabs and lift off air cleaner 
cover. Clean cover thoroughly (Fig. 14). 


3. If top of foam element is dirty, remove it from 
air cleaner body (Fig. 14). Clean thoroughly. 


Figure 14 


A. WASH foam element in a solution of liquid 
soap and warm water. Squeeze to remove 
dirt, but do not twist because foam may 
tear. 


B. DRY by wrapping in a clean rag. Squeeze 
rag and foam element to dry. 


C. SATURATE element with 5 teaspoons (25 
ml) of SAE 30 engine oil. Squeeze element 
to remove excess oil and to distribute oil 
thoroughly. A damp element is desirable. 


4. Reinstall foam element and air cleaner 
cover. 


IMPORTANT: Do not operate engine without 
air cleaner element because extreme engine 
wear and damage will likely result. 


REPLACING SPARK PLUG 

Use an NGK BPR6ES spark plug or equivalent. 
Correct air gap is 0.032” (0.813 mm). Remove plug 
after every 25 operating hours and check its 
condition. 


1. Stop engine and pull wire off spark plug. 


2. Clean around spark plug and remove plug 
from cylinder head. 


IMPORTANT: Replace a cracked, fouled or 
dirty spark plug. Do not sand blast, scrape or 
clean electrodes because engine damage 
could result from grit entering cylinder. 


3. Set air gap at 0.032" (0.813 mm) (Fig. 15). 
Install correctly gapped spark plug and gasket 
seal. Tighten plug firmly to 15 ft-lb (20.4 Nem). 


032" 
10.813 mm) 


Figure 15 


DRAINING GASOLINE 

1. Stop engine. Remove key from switch or pull 
wire off spark plug. 

2. Remove cap from fuel tank and use pump- 
type syphon to drain fuel into clean gas can. 
Note: This is the only procedure recommended 
for draining fuel. 


ADJUSTING THROTTLE 


Throttle control adjustment may be required if 
engine does not start or stop. Whenever a new 
throttle control cable is installed, throttle must 
be adjusted. 


1. Stop engine and remove key from switch or 
pull wire off spark plug. 


2. Close door on mower housing and remove 
grass bag. 


3. Move throttle control to FAST. 


4. Loosen cable clamp screw until throttle ca- 
ble slides (Fig. 16). Align holes in throttle lever 
and throttle bracket. Pull throttle cable slightly 
to remove any slack and tighten cable clamp 
screw to lock adjustment in place. 


MAINTENANCE 


PA 


EU 


BRACKET 
Figure 16 


CHANGING CRANKCASE OIL 

Change oil after the first 2 operating hours and 
after every 25 hours thereafter. Since warm oil 
drains better and carries more contaminants 
than cold oil, run engine for a minute or so 
before draining oil. - 


1. Stop engine and remove key from switch or 
pull wire off spark plug. 

2. Remove grass bag. Drain gasoline from fuel 
tank: refer to Draining Gasoline, page 8. 

3. Raise left side of mower at least 12 inches 
and remove drain plug, using a 12 mm wrench. 


4. Insert oil drain tube over drain opening and 
lower mower. Raise right side of mower until all 
oil has flowed into drain pan. 

5. After draining, install drain plug and fill en- 
gine with fresh oil: reter to Fill Crankcase With 
Oil, page 4. 


Figure 17 


ADJUSTING WHEEL DRIVE 

lf mower does not self-propel or has a 
tendency to creep forward when drive is not 
engaged, adjust wheel drive control knob on 
rear of gear box. 


1. Close door in mower housing and remove 
bag. 

- 2. ADJUSTMENT (Fig. 18) — Rotate control 
knob clockwise 1/2 turn if mower does not 
self-propel. If mower creeps forward, rotate 
knob 1/2 turn counterclockwise to loosen belt. 


Figure 18 


3. CHECK ADJUSTMENT — Slowly pull 
mower backward while control bar is 
gradually moved toward handle. Adjustment is 
correct when rear wheels stop turning and con- 
trol bar is about 1-inch from handle (Fig. 19). 


4. Repeat steps 2 and 3 until properly adjusted. 


Figure 19 


MAINTENANCE 


INSPECTING/REMOVING/SHARPENING 
BLADE 

1. Stop engine and remove key from switch or 
pull wire off spark plug. 

2. Drain gasoline from fuel tank: refer to 
Draining Gasoline, page 8. 

3. Tip mower on its right side (Fig. 20). Avoid 
rotating blade. Starting problems may result. 


==> 


BLADE NUTS 
ANTI-SCALP CUP, 
AND BLADE 


Figure 20 
4. INSPECTING BLADE — Carefully examine 
blade for sharpness and wear, especially 


FLAT PART 
OF BLADE 


Figure 21 


A CAUTION 


If blade is allowed to wear, a slot may 
form near the sail. Eventually a piece of 
blade may break off resulting in serious 
injury to yourself or a bystander. 
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where flat and curved parts meet (Fig. 21A). 
Since sand and abrasive material can wear 
away the metal that connects the flat and 
curved parts of the blade, check blade before 
using the mower. If a slot or wear is noticed 
(Fig. 21B & C), replace blade. Refer to step 5. 


5. REMOVING BLADE — Grasp end of blade 
using a rag or thickly padded glove. Remove 
blade nuts, anti-scalp cup and blade (Fig. 20). 
Note: For optimum performance. install new 
blade before cutting season begins. During the 
year file down small nicks to maintain the 
cutting edge. 


6. SHARPENING BLADE — Using a file, 
sharpen top side of blade and maintain original 
cutting angle (Fig. 22). The blade will remain 
balanced if same amount of material is re- 
moved from both cutting edges. 


SHARPEN AT 
THIS ANGLE ONLY 


Figure 22 


IMPORTANT: Check balance of blade by 
putting it on a blade balancer. An inexpensive 
balancer can be purchased at a hardware store. 
A balanced blade will stay in horizontal posi- 
tion and an unbalanced blade will settle to the 
heavy side. If blade is not balanced, file more 
metal off cutting edge on heavy end of blade. 
7. Install sharp, balanced blade and anti-scalp 
cup with blade nuts. Sail part of blade must 
point toward top of mower housing to assure 
correct installation. Tighten the blade nuts to 
15-20 ft-lb (20-34 Nm). 


LUBRICATION 

After every 25 operating hours or when season 
ends, frontand rear wheels must be lubricated. 
1. Apply 2 or 3 drops of light oil on inside of 
front wheel bolts. Spin wheels to distribute oil 
into bushings. Wipe up excess oil. 

2. Move rear wheel height-of-cut levers to "C" 
setting. Wipe grease fittings with clean rag 
(Fig. 23). Install grease gun onto fitting and 
gently apply 1 pump of #2 Multi-Purpose 
Lithium Base Grease. Excess pressure may 
damage seals. 
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Figure 23 


ADJUSTING BLADE BRAKE 

Whenever a new blade brake cable assembly is 
installed, an adjustment is required. 

1. Stop engine and remove key from switch or 
pull wire off spark plug. 

2. Loosen cable clamp screw until brake cable 
conduit slides (Fig. 24). Pull cable to remove 
slack, but do not put tension on spring. 
Tighten screw to lock adjustment in place. 


Figure 24 


CHECK CONTROL BAR OPERATION 

Control bar should be checked periodically, at the 
beginning of each mowing season as a minimum, 
to assure the Blade Brake Clutch (BBC) system is 
operating properly. 

1. Start engine; refer to Starting, page 6. 

2. Push the control bar down to the lowest posi- 
tion (Fig. 25). This “cocks” the mechanism prior to 
engaging the blade. 


Figure 25 


3. Lift the control bar to the normal “blade en- 
gaged” position, about 1” below the handle (Fig. 
25). The “fan” noise and bag inflation indicate that 
the mower blade is engaged and rotating. 

4. Release the control bar. A “bang” should be 
heard and the blade should stop within 3 seconds. 
if the blade does not stop within 3 seconds when 
the control bar is released, stop using it until it has 
been serviced by an Authorized TORO Service 
Dealer. 

If your unit stops with the required 3 seconds, the 
BBC system is operating properly. However, to 
detect the BBC system deterioration before it 
affects normal operation, proceed to step 5. 

5. Start engine if not already running. 

6. Push the control bar down to its lowest posi- 
tion, cocking the mechanism (Fig. 25). 

7. Slowly lift the control bar to a point where the 
bag just begins to inflate (about 5” below the han- 
dle). This indicates that the mower blade is en- 
gaged and has begun to rotate. 

NOTE: This intermediate position is not the “nat- 
ural” operating position of the control bar. How- 
ever, it has proven to be useful in early detection 
of latent BBC sticking which could create an un- 
safe condition later in the life of the mower. 

8. Release the control bar. 

NOTE: If a “bang” is heard and the bag immedi- 
ately deflates, the control bar had been raised too 
far. Repeat steps 6, 7 & 8, but do not raise the han- 
dle as high in step 8. 
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Ifthe control bar “hangs up” and the blade does 
not quickly stop, it indicates possible deterioration 
has set in, which could result in an unsafe oper- 
ating condition. Have mower inspected by an 
Authorized TORO Service Dealer. 

CAUTION. If the control bar “Hangs up” and the 
blade does not stop quickly, you should stop the 
blade before shutting the engine off. This can 
be done by raising the control bar to the normal 
operating position and releasing it. 


ADJUSTING GROUND SPEED CONTROL 
FOR NEUTRAL 

Whenever a new ground speed control cable is 
installed or if mower drives when ground 
speed control is in “N", an adjustment is 
required. 

1. Stop engine and remove grass bag. 

2. Remove two Cap screws and lift off trans- 
mission cover. 


3. ADJUSTMENT (Fig. 26) — Loosen cable 
clamp screw until cable conduit slides. Push 
transmission control lever toward cable clamp 
screw and hold lever in place. Pull cable to 
remove slack and tighten clamp screw. 


Figure 26 


4. CHECK ADJUSTMENT — Assure ground 
speed control is in “N” and pull mower back- 
ward. Pulley (Fig. 26) should not rotate. If 
pulley does rotate, readjust for neutral: refer to 
step 3. 

5. Install transmission cover and grass bag. 


CHARGING BATTERY 

Although a new battery is not fully charged, a 
partial charge of 4 hours will provide enough 
energy for several starts. However, a new 
battery must be charged for 72 continuous 
hours to assure full charge. Also charge 
battery for 72 hours when mower is stored and 
inthe spring. During normal operation, engine 
alternator keeps battery charged. 
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1. Stop engine and disconnect wire hamess from 
battery terminal (Fig. 27). 

2. If desired, battery can be removed by 
sliding it out of mounting slots. However, 
removal is not required if mower can be 
positioned near an electrical outlet. 


(/ 
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BATTERY 


Figure 27 

3. Connect TORO electro charger to battery 
and plug into 120VAC power outlet. After 
charging battery for specified time, unplug 
charger and disconnect from battery. 

4. Connect wiring harness to battery terminal. 
IMPORTANT: Only the TORO electro charger 
is recommended because other chargers 
could damage the battery. Always use charger 
indoors and charge battery at room tempera- 
ture (+70° F) whenever possible. Do not charge 
battery longer than 72 hours because damage 
could result. 


CLEANING MOWER HOUSING 
To assure optimum performance, keep under- 


Figure 28 
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side of mower housing and inside of discharge 
area clean. 

1. Drain gasoline from fuel tank: refer to 
Draining Gasoline, page 8. 

2. Tip mower on its right side (Fig. 28). Avoid 
rotating blade because starting problems may 
result. 

3. Remove dirt and grass clippings that stick to 
housing by spraying it with a garden hose. 
Scrape out remaining debris with hardwood 
scraper. Avoid burrs and sharp edges. 
PREPARING MOWER FOR STORAGE 

1. Drain gasoline: refer to Draining Gasoline, 
page 8. If gasoline is not drained, gum-like 
varnish deposits will form and cause poor 
engine operation, even starting problems. 

2. Drain oil: refer to Changing Crankcase Oil, 
page 9. After oil is drained. do not fill 
crankcase with oil until the following steps 
(3-9) are completed. 

3. Remove spark plug and pour 2 tablespoons of 
SAE 10W30 oil into hole in cylinder. Pull starter 
rope slowly to coat inside of cylinder. Install spark 
plug and tighten to 15 ft-lb (20.4 N m). DO NOT 
INSTALL HIGH TENSION WIRE ON SPARK 
PLUG. 


4. Clean underside of housing: refer to Clean- 
ing Mower Housing, page 12. 

5. Check condition of blade: refer to Inspect- 
ing/Removing/Sharpening Blade, page 10. 

6. Tighten all nuts, bolts and screws. 

7. Clean dirt and chaff from cylinder, cylinder 
head fins and blower housing. Also remove 
grass clippings, dirt and grime from external 
parts of the engine, shrouding and top of 
mower housing. 

8. Clean air cleaner: refer to Servicing Air 
Cleaner, page 8: 

9. Lubricate the wheels: refer to Lubrication, 
page 10. 

10. Touch up all rusted or chipped paint 
surfaces. Toro Re-Kote paint is available from 
an Authorized TORO Service Dealer. 

11. Fill crankcase with oil: refer to Fill Crank- 
case With Oil, page 4. 

12. Charge battery for 72 hours: refer to 
Charging Battery, page 12. 

13. Store mower in a clean dry place. Cover 
mower to keep it clean and protected. 


OPTIONAL SPARK ARRESTOR — PART #56-6730 


If a spark arrestor is required because of local, state or federal regulations, it may be purchased at 
your local Authorized TORO Service Dealer. If mower is operated on any California forest, brush or 
grass covered land without a properly operating spark arrestor, the operator is violating state law, 
Section 4442 Public Resources Code. 


PRODUCT IDENTIFICATION 


A model number and a serial number decal is located at rear of mower housing, near the discharge 
door. Always refer to specific numbers on this decal in correspondence or when replacement parts 
are needed. 


TORO SERVICE SUPPORT 


If help — concerning safety, set-up, operation and maintenance or troubleshooting — is ever 
needed, contact the local Authorized TORO Service Dealer or Distributor. Refer to the “Yellow 
Pages" for assistance. In addition to skilled service technicians, the dealer and distributor have 
factory approved accessories and replacement parts. Keep your Toro all TORO. Buy genuine 
TORO replacement parts and accessories. 
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MAINTENANCE RECORD 


Hours Oil Air Cleaner TE Spark Winter 


Engine does not 
start. 


Engine starts hard 
or loses power. 


Engine operates 
erratically. 


Engine idles poorly. 


Engine skips at 
high speed 


Engine overheats. 


Mower vibrates 
abnormally 


No traction drive 


Mower creeps 
forward—traction 
control handle 
disengaged. 


UPL-42566 


TROUBLESHOOTING 


. Throttle not in CHOKE position. 
. Gas tank is empty. 


. Air cleaner element is dirty. 
. Spark plug is loose. 


. Spark plug wire is loose or disconnected 
from spark plug. 


. Spark plug gap is incorrect. 
. Spark plug is defective. 
. Carburetor is flooded with gasoline. 


. Dirt, water or stale gas in fuel tank. 


. Vent hole in fuel tank cap is plugged. 
. Air cleaner is dirty 


. Spark plug is defective. 
. Spark plug gapped incorrectly. 
. Air cleaner is dirty 


. Air cleaner is dirty. 

. Oil level in crankcase is low. 

. Air slots in engine shroud are plugged. 

. Cooling fins and air passages under engine 
blower housing are plugged. 


1. Air gap between electrodes of spark 
plug is too close. 


1. Cooling air flow is restricted. 


2. Oil level in crankcase is low. 
3. Incorrect spark plug. 


Note: A Toro Service Dealer may have to be 
consulted if any of the above causes have 
occurred. 

Blade nuts are loose. 


Cutter biade is unbalanced. 


. Ground speed control adjusted incorrectly 
or broken. 


. Transmission drive belt loose or broken 


3. Traction Control Handle cable incorrectly 
adjusted or broken. 


. Damaged wheel and pinion gear assembly. 

. Malfunction in transmission assembly. 
Note: A Toro Service Dealer may have to be 
consulted if items 2-5 have occurred 


1. Debris caught between mower housing 
and transmission. (Belt under tension.) 

2. Traction belt over-tensioned, i.e., belt not 
loose enough when disengaged. 


. Move throttle to CHOKE. 
. Fill fuel tank with gasoline. 


. Clean air cleaner element. 
. Tighten spark plug to proper specification. 
. Install spark plug wire on spark plug. 


. Set air gap to proper specification, 


Install new, correctly gapped plug. 


. Remove air cleaner element and pull starter 


rope continuously until carburetor clears 
itself and engine starts. When engine starts, 
stop it and install air cleaner element. 


. Drain gas and clean fuel tank. Fill tank with 


clean, fresh gasoline. 


. Clean or replace fuel tank cap. 
. Clean the air cleaner element. 


Install new, correctly gapped plug. 


. Set air gap to proper specification. 


Clean the air cleaner element. 


. Clean the air cleaner element. 

. Add oil to crankcase. 

. Remove obstruction from slots. 

. Remove obstruction from cooling fins and 


air passages. 


. Set air gap to proper specification. 


. Remove any obstruction from slots in 


shroud, blower housing, air passages, and 
cooling fins on engine 


Add oil to crankcase. 


3. Install new, correctly gapped plug. 


. Tighten blade nuts to proper specification 


Sharpen cutter blade and check the 
balance. Replace the blade if it cannot be 
balanced. 


. Adjust ground speed control. 


Adjust belt tension or replace belt. 


. Adjust or replace cable 


. Repair as necessary. 
. Repair as necessary. 


. Remove transmission cover and clear debris 


away. 


. Reduce belt tension. 
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A Two Year Limited Warranty 
On All 
Gasoline Powered Consumer Products 
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The Toro Company promises to repair these TORO Products if defective in materials 
or workmanship. The following time periods from the date of purchase apply’: 


Residential Product 


Residential Products Used Commercially 


2 Years 
45 Days 


The costs of parts and labor are included, but the customer pays the transportation 
costs. Just return any residential product to an Authorized TORO Service Dealer 


or TORO Distributor. 


Shouid you feel your TORO is defective and wish to 
rely on The Toro Promise, the following procedure 
is recommended: 


1. Contact any Authorized TORO Service Dealer, 
TORO Master Service Dealer, or TORO Distributor 
(the Yellow Pages of your telephone directory is 
a good reference source). 


2. He will either instruct you to return the product 
to him or recommend another Authorized TORO 
Service outlet which might be more convenient. 


3. Bring the product along with your original sales 
slip, or other evidence of purchase date, to the 
service dealer. 


4. The servicing dealer will inspect the unit, advise 


you whether the product is defective and, if so, 
make all repairs necessary to correct the defect 
without extra charge to you. 


tf for any reason you are dissatisfied with the dealer's 
analysis of the defect or the service performed, you 
may contact us. 


Write: 
TORO Customer Service Department 
8111 Lyndale Avenue South 
Minneapolis, Minnesota 55420 
The above remedy of product defects through 


repair by an Authorized TORO Service Dealer is 
the purchaser's sole remedy for any defect. 


THERE IS NO OTHER EXPRESS WARRANTY. 
ALL IMPLIED WARRANTIES OF MERCHANT- 
ABILITY AND FITNESS FOR USE ARE LIMITED 
TO THE DURATION OF THE EXPRESS 
WARRANTY. 


lack of proper 


Some states do not allow limitations on how long 
implied warranty lasts, so the above limitation may 
not apply to you. 


This Warranty applies only to parts or components 
which are defective and does not cover repairs 
necessary due to normal wear, misuse, accidents, or 
maintenance. Regular, routine 
maintenance of the unit to keep it in proper 
operating condition is the responsibility of the owner. 


All warranty repairs reimbursable under The Toro 
Promise must be performed by an Authorized TORO 
Service Dealer using Toro approved replacement 
Parts. 


Repairs or attempted repairs by anyone other than 
an Authorized TORO Service Account are not 
reimbursable under The Toro Promise. In addition, 
these unauthorized repair attempts may result in 
additional malfunctions, the correction of which is 
not covered by warranty. 


THE TORO COMPANY IS NOT LIABLE FOR IN- 
DIRECT, INCIDENTAL OR CONSEQUENTIAL 
DAMAGES IN CONNECTION WITH THE USE OF 
THE PRODUCT INCLUDING ANY COST OR 
EXPENSE OF PROVIDING SUBSTITUTE EQUIP- 
MENT OR SERVICE DURING PERIODS OF MAL- 
FUNCTION OR NON-USE. 


Some states do not allow the exclusion of incidental 
or consequential damages, so the above exclusion 
may not apply to you. 


This warranty gives you specific legal rights, and you 
may also have other rights which vary from state to 
state. 


COUNTRIES OTHER THAN THE UNITED STATES OR CANADA 


Customers who have purchased TORO products exported 
from the United States or Canada should contact their 
TORO Distributor (Dealer) to obtain guarantee policies 
for your country, province or state If for any reason 


you are dissatisfied with your Distributor's service or 
have difficulty obtaining guarantee information, contact 
the TORO importer. tf all other remedies fail, you may 
contact us at The Toro Company. 


DONNA 


A RAA NA 


anni 


ET OS ET LAS ARALAR 


Compnance with Radia Interterence Regulations Cerutiea 
Certitee Contorme au Reglement sur le Brousilage Radioalectrique 


Litho in U.S.A. 
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PREFACE 


This Service and Overhaul Manual was written expressly for the TORO 
model VMF5 and VMG6 Overhead Valve Engine. 


The Toro Company has made every effort to make this service manual a 
useful and lasting addition to every service facility. To assure proper and 
effective service, and to provide optimum performance for the life of the 
engine, you are urged to read this manual carefully. 


It is not the purpose of this manual to teach component theory, but rather to 
Ss provide the mechanic with a working guideline of maintenance, 
troubleshooting, test, repair and overhaul procedures. 


The Toro Company reserves the right to change product specifications or 
this manual without notice. 


The Toro Company gratefully acknowledges the assistance of the Suzuki 
Motor Company in the production of this manual. 


COPYRIGHT O ALL RIGHTS RESERVED 


The Toro Company — 1986 
MINNEAPOLIS, MN 55420 — U.S.A. 
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1. GENERAL INFORMATION 


SAFETY INSTRUCTIONS 


A This safety symbol means 
WARNING or CAUTION- 
PERSONAL SAFETY INSTRUCTION - 


Read the instruction because it has to 
do with safety. Failure to comply with 
the instruction may result in personal 
injury. 


This manual is intended to be a service and 
repair manual only. The safety instructions 
provided in this manual are for the trouble- 
shooting and service of the product only. 
Individual owners manuals will contain safety 
information for the operation of products that 
are fitted with the engine described in this 
manual. 


Operators manuals with complete operational 
safety instructions are available through: 

The Toro Company 

Publications Department 

8111 Lyndale Avenue South 

Minneapolis, MN 55420 U.S.A. 
Be sure to include the model and serial number 
of your machine. 
If you have any questions concerning this 
Repair Manual, please contact: 

The Toro Company 

Service Department 

8111 Lyndale Avenue South 

Minneapolis, MN 55420 U.S.A. 


GENERAL SERVICE SAFETY INSTRUCTIONS 


1. Use extreme care when handling any gaso- 
line and oil that may be in the engine. 
Gasoline and oil are flammable and should 
not be exposed to flame or spark. Do not 
smoke while handling any fuel or oil. 

2. Drain and/or store gasoline and oil only in 
approved containers. 

3. Wipe up any spilled gasoline or oil. 

4. Do not run an engine in a confined area 
without adequate ventilation. Exhaust 
fumes are hazardous and could possibly be 
deadly. 

5. Disconnect and ground the spark plug high 
tension wire before performing any engine 
service. This will prevent accidental starting 
of the engine. 

6. If the engine must be kept running to 
perform maintenance or making adjust- 


ments, keep clear of the PTO shaft, cutting 
blades and other moving parts. 


7. Do not overspeed the engine by changing 
the governor settings. Maximum engine 
speed with no load is listed in the engine 
specifications on page 2. 

8. The engine must be stopped before check- 
ing the oil or adding oil to the crankcase. 


9. Do not touch the engine muffler or guard 
while the engine is running or soon after it 
has stopped. These areas could be hot 
enough to cause a burn. 


MODEL AND SERIAL NUMBERS 


Each Toro OHV engine is equipped with two 
numbers; a four digit model number and a six 
digit serial number. The numbers are located 
on the muffler side of the blower housing. See 
Fig. 1-1. On units with the model number VMF5, 
the serial number 1 indicates zone start applica- 
tion, the number 2, BBC and number 3, key 
electric BBC. 


Figure 1-1 


On units with the model number VMG6 the 
serial numbers will start with 1, 2, 3, 4, 5 or 6. 
The number 1 indicates zone start, the number 
2 indicates BBC, the number 3 indicates key 
electric BBC, the number 4 indicates inter- 
national key electric, the number 5 indicates 
commercial application and the number 6 
indicates zone start commercial. 


The mower that these engines are mounted on 
also have model and serial numbers that are 
located on a decal on the back of the mower 
housing between the rear wheels. 


In any correspondence concerning the mower 
or engine, supply the model and serial numbers 
to assure that the correct information and 
replacement parts are obtained. Genuine 
TORO replacement parts may be ordered 
through your local TORO Authorized Service 
Dealer. 


SPECIFICATIONS 


ENGINGTY OG Lists a tao ad desleal Air cooled 4 cycle, gasoline, OHV 
Bore and stroke is aaa ds 64 mm x 44 mm (2.52 in x 1.73 in) 
Displacement xiii a A A e 141 cc (8.7 cu. in) 
Maximum OUtpUt vorsers di So ia dns donne wale wie ds Wa eae ed a sprees eres 4 HP/3600 rpm 
Maximum torque xao AS eee 0.83 kg-m (6.00 ft-Ib)/2700 rpm 
Spark: Plug <2 0.2 sadist: Soe eae Miia Pea ee nt eee ts eh NGK BPR6ES 
Spark plug gap AO A 0.7 mm — 0.8 mm (0.028 in — 0.032 in) 
Ignition Coil air gap eari n EE rre .38-.50 mm (.015-.020) 
PUG ets A RN E EA Unleaded regular 
Fuel tank: Capacity ssa. ge. A E fe See Et A 1.2 L (26 gallon) 
(0 RAS A O i UE 30 weight or 10w-30 multi-viscosity 
OU CADACITY. tica gaine de AE a TE 550 ml (18.59 oz) 
IGNITION System e cria sci cons aw eyed E VER ON Electronic transistorized ignition 
Ignition timing degree ........ ccc cee ee ee teen tenes 25 BTDC + 2°/3000 rpm 
SEIS IM ro TA A Recoil starter/Electric (12 volt) 
GOVEDO usa A Rene VA Ore ee Centrifugal mechanical 
PUMP'SYSTOM a as Beare O cere, dd Trochoid oil pump 
Carburetor faces cs oad goo A eh See RA ee sas pa Butterfly valve 
Alf CIGAR a Sak a age AAA COM ner RA A Polyurethane foam element 
Dry weight ni o ork eee ketenes cubs e bane’ ons ee 12.0 kg (26.5 Ibs) 


SERVICE DATA 


ITEM UNIT DATA 
Upper crankshaft: 21.960 —21.980 (0.8646 — 0.8654) 
Crankshaft diameter mm (in) = = 
Lower crankshaft: 24.959 — 24.980 (0.9826 — 0.9835) 
Crankshaft deflection | Limit in) 0.05 (0.0020) 


Wear limit on cylinder bore in) 0.100 (0.0039) 


Piston diameter 


mm ( 
mm ( 
STD mm (in) 63.960 — 63.975 (2.5181 — 2.5187) 
mm ( 
mm ( 


Limit in) | 63.915 (2.5163) 

STD in) 0.025 — 0.055 (0.0010 — 0.0022) 
Piston-to-cylinder clearance y i 

Limit mm (in) 0.120 (0.0047) 
Piston pin hole diameter mm (in) 15.006 — 15.014 (0.5904 — 0.5911) 
Piston pin diameter mm (in) 14.995 — 15.000 (0.5904 — 0.5906) 
Piston pin clearance in STD mm (in) 0.006 — 0.019 (0.0002 — 0.0007) 
connecting rod Limit mm (in) 0.05 (0.0020) 
Piston ring groove width (Top and 2nd) mm (in) 1.52 — 1.54 (0.0598 — 0.0606) 

q : . (Top) mm (in) 1.47 — 1.49 (0.0579 — 0.0587) 

Piston ring thickness ees a 

(2nd) mm (in) 1.47 — 1.49 (0.0579 — 0.0587) 


(Top) STD | mmiin) | 0.03 — 0.07 (0.0012 — 0.0028) 


Piston ring clearance (Top) Limit mm (in) 0.10 (0.0039) 


in groove (2nd) STD mm (in) 0.03 — 0.07 (0.0012 — 0.0028) 


(2nd) Limit | mm (in) | 0.10 (0.0039) 


(Top) STD | mm (in) 0.2 — 0.4 (0.0079 — 0.0158) 


(Top) Limit | mm (in) | 0.70 (0.0276) 


Piston ring end gap - == 
(2nd) STD mm (in) 0.2 — 0.4 (0.0079 — 0.0158) 


(2nd) Limit mm (in) 0.70 (0.0276) 


STD mm (in) 24.00 — 24.20 (0.945 — 0.953) 


Connecting rod big end side 
clearance 
Crank pin diameter mm (in) 25.99 — 26.00 (1.023 — 1.024) 
Connecting rod big end inside diameter mm (in) 26.015 — 26.025 (1.024 — 1.025) 
Crankpin oil clearance in STD mm (in) | 0.015 E 0.035 (0.0006 ve 0.0014) 7 
connecting rod Limit mm (in) 0.080 (0.0031) 
Cylinder head distortion limit mm (in) 0.03 (0.0012) 
Cylinder distortion limit Ñ mm (in) 0.03 (0.0012) 
STD mm (in) 0.03 — 0.07 (0.0012 — 0.0028) 
Valve head thickness - - : - —- 
Limit mm (in) 0.20 (0.0079) 
Width of valve seat contact mm (in) 0.900 — 1.100 (0.0354 — 0.0433) 
Valve Lash mm (in) .13 (.001 — .005) 
Intake mm (in) 5.460 — 5.475 (0.2150 — 0.2156) 
Valve stem diameter : ee 5 
Exhaust mm (in) 5.440 — 5.455 (0.2142 — 0.2148) 
Intake mm (in) 5.500 — 5.512 (0.2165 — 0.2170) 
Valve guide inside diameter =p - aus = 
Exhaust mm (in) 5.500 — 5.512 (0.2165 — 0.2170) 


SERVICE DATA (Continued) 


DATA 


Intake 
(STD) 


0.025 — 0.052 (0.0010 — 0.0020) 


Intake 


Valve guide to valve stem (Limit) 


0.080 (0.0032) 


clearance Exhaust 
(STD) 


0.045 — 0.072 (0.0018 — 0.0028) 


Exhaust 
(Limit) 


0.100 (0.0039) 


Valve guide oversize 


0.3 (0.0118) 


32.0 — 34.0 (1.2598 — 1.3386) 


Valve spring free length 


31.0 (1.2205) 


Cam height (Intake & Exhaust) 


30.517 — 30.577 (1.2015 — 1.2038) 


CARBURETOR 
ITEM UNIT DATA 
Type MIKUNI BV 18-13 
Main jet (High altitude) # 82.5 (80 part number 81-1040) 
Main air jet mm (in) 1.8 (0.0709) 
Pilot jet # 40 
Pilot air jet mm (in) 1.0 (0.0394) 
Throttle valve # 130 
Pilot outlet mm (in) 0.7 (0.0276) 
Valve seat mm (in) 1.5 (0.0591) 
Air screw turns open (rotation) 1.0 


FASTENER TORQUE SPECIFICATION 


UNIT 


DATA 


Cylinder head bolt 


Flywheel nut 


kg-m (ft-lb) 
kg-m (ft-lb) 


1.8 — 2.8 (13.0 — 20.0) 
5.6 — 6.4 (40.5 — 46.5) 


Connecting rod nut 


kg-m (ft-Ib) 


0.6 — 1.0 (4.5 — 7.0) 


Conventional bolts 
5mm 


kg-m (ft-Ib) 


0.2 — 0.4 (1.5 — 3.0) 


6mm 


8 mm 


kg-m (ft-Ib) 
kg-m (ft-Ib) 


0.4 — 0.7 (3.0 — 5.0) 
1.0— 1.6 (7.0 — 11.5) 


10 mm 


kg-m (ft-Ib) 


2.2 — 3.5 (16.0 — 25.5) 


“#7” marked bolts 
5mm 


kg-m (ft-lb) 


0.3 — 0.6 (2.0 — 4.5) 


6mm 


kg-m (ft-lb) 


0.8 — 1.2 (6.0 — 8.5) 


8 mm 


kg-m (ft-lb) 


1.8 — 2.8 (13.0 — 20.0) 


10 mm 


kg-m (ft-lb) 


4.0 — 6.0 (29.0 — 43.5) 


ÓN 


SPECIAL TOOLS 


(D © Valve guide reamer | Cutter head 15/45" 


(3) Reamer handle 


Expandable pilot 


(D Adaptor 
@ T-handle wrench 


© 


© 


(D 81-4840 
@ 81-4850 
@ 81-4860 


@ 50-9410* 
(2) 50-9480* 


Valve guide remover & 
installer 


50-9500* 


Rotor remover 


“These tools are also 
used on the edger and 
generator engines. 


41-7650 


Figure 1-3 
All fasteners on the OHV engine are metric. The Torque wrench 
standard set of tools will require the following: Ring compressor 
3/8 in. drive ratchet with short extension Pliers 
10 mm socket Feeler gauge 
12 mm socket Compression tester 
14 mm socket Inside and outside micrometer measuring 
19 mm socket tools 
10 mm open end Screwdrivers, standard and phillips 
14 mm open end Tachometer 
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2. MAINTENANCE 


AIR CLEANER 


The consumer air cleaner should be serviced 
every 25 hours of engine use. The commercial 
air cleaner is of a two part design; the foam 
precleaner should be serviced every 25 hours 
and the paper element every 50 hours. More 
frequent service for both air cleaners may be 
required in dusty or dirty conditions. 


Consumer Air Cleaner Maintenance 


1. Stop the engine and pull the high tension 
wire off the spark plug. 

2. Clean loose debris from the air cleaner 
body. 

3. Push in the locking tabs and lift off the air 
cleaner cover. See Fig. 2-1. Cleanthe cover. 


LOCKING 
TABS 


Figure 2-1 


4. Remove the foam element. See Fig. 2-1. 


5. Wash the element in soap and water. 
Squeeze to remove dirt, do not twist as the 
element may tear. 


6. Dry the element and saturate it with 5 
teaspoons of SAE 30 engine oil. Squeeze 
the element to remove excess oil. 


7. Reinstall the air cleaner element and cover. 


Commercial Air Cleaner Maintenance 


1. Follow steps 1 and 2 in Consumer Air 
Cleaner Maintenance. 


2. Loosen and remove the two cover knobs. 
See Fig. 2-2. 


3. Lift the cover away from the body. 


4. Remove the air cleaner elements (paper and 
foam). See Fig. 2-3. 


Figure 2-2 


FOAM ELEMENT 


Kad 


PAPER ELEMENT 


DG NOT Oil 


Figure 2-3 


Clean the foam element with soap and 
water. DO NOT OIL THIS ELEMENT. 


Clean the paper element with Air Filter 
Element Cleaner, Toro part number 27- 
7220. CAUTION: This compound contains 
sodium metasilicate which may cause burns 
and is harmful if swallowed. Keep this 
chemical out of the reach of children. 
Follow the manufacturers instructions. 


Light accumulations of dust may be re- 
moved by blowing compressed air from the 
inside to the outside of the dry element. 
CAUTION: Always wear safety glasses when 
working with compressed air. This proce- 
dure should be used if the element must be 
immediately put back in service because a 
washed element must be dried before use. 


Make sure the compressed air is at 280 kPa 
(40 psi) or less. Hold the air nozzle at least 1 
inch away from the element. 


After cleaning examine the paper element 
for holes or leaks by holding a light behind 
the element. Slowly turn the element and 
look through the paper for defects. 


CHANGING OIL 


Change oil after the first 2 hours of use and 
every 25 hours thereafter. Run the engine to 
warm the oil before draining. 


1. Stop the engine and pull the high tension 
wire off the spark plug. 


2. Drain gasoline from the fuel tank. Refer to 
Fuel System on page 8. 


3. Raise the left side of the mower at least 12 
inches and remove the drain plug. Use a 12 
mm socket or wrench. 


4. Insert an oil drain tube, part number 56- 
6680, over the drain opening and lower the 
mower. Raise the right side of the mower 
until all the oil has flowed into a drain pan. 
See Fig. 2-4. 


OPENING 


Figure 2-4 


5. Install the drain plug and fill the crankcase 
with .53 liters (18 oz) of SAE 30 weight oil. 
SAE 10W30 is an acceptable substitute. 
Make sure the oil has a service classification 
of MS, SC, SD, SE or SF. Do not overfill the 
engine with oil. 

6. Check the dipstick to make sure the oil level 
is between the full and add mark. See Fig. 
2-5. 


Figure 2-5 


SPARK PLUG 

Remove the spark plug after every 25 operating 

hours and check its condition. Use an NGK 

BPR6ES spark plug or its equivalent. The air 

gap is .813 mm (.032 in.). 

1. Stop the engine and remove the spark plug 
wire. 


2. Clean the area around the spark plug and 
remove the plug. 


3. Replace a cracked, fouled or dirty spark 
plug. Do not sandblast, scrape or clean 
electrodes because engine damage could 
result from grit entering the cylinder. 


4. Setthe airgap to .813 mm (.032 in.). See Fig. 
2-6. Install the plug and tighten it to 2 Kg-m 
(15 ft-lbs). 


Figure 2-6 
VALVE LASH 
Valve lash is preset at the factory to .025 — .13 
mm (.001 in. — .005 in.). There is no regular 


maintenance or adjustment of the valve lash 
required unless the head has been removed or 
other service in the valve train has been 
performed. See Valve Lash Adjustment on page 
33 for complete valve setting instructions. 


GOVERNOR AND THROTTLE LINKAGE 


The governor is set to operate the engine at 
3000 RPM. To adjust the governor: 


1. Loosen the governor arm locknut. 
2. Turn the governor shaft fully clockwise. 
3. Move the governor arm fully to the right. 
4. Tighten the governor arm locknut. 


See Fig. 2-7. Itis not necessary to remove the oil 
fill tube to make this adjustment. 


The engine should operate at 3000 RPM when 
set on fast. To adjust the throttle: 


1. Stop the engine and remove the spark plug 
wire. 


2. Loosen throttle cable clamp. 


» GOTERNOR UA 
y Y — 
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Figure 2-7 
3. Align the holes in the throttle bracket and 
throttle lever. 


4. Insert a tight fitting pin; e.g. 1/8 in. drill bit. 


5. Move the throttle control on the handle to 
“fast” and tighten the cable clamp screw. 


6. Back out the upper screw until only a few 
threads remain in the throttle lever. 


7. Install the plug wire and start the engine. 


8. Using only the lower screw, adjust the 
engine speed to 3000 RPM. 


9. Now turn the upper screw until it just barely 
contacts the throttle lever tang (a maximum 
gap of .020 in. is acceptable). 

10. Remove the alignment pin. 

11. On BBC engines, set the throttle control on 
the hanale in the “stop” position. Bend the 
grounding tang until it just contacts the 
throttle lever. See Fig. 2-8. 


Governor and throttle adjustments should be 
made on an as needed basis only. 


Max 0.020" gap 


Upper scre 
pp Few 


Lower screw Governor spring 


Alignment holes 


` > 
OS Throttle lever 
“= Grounding tang 


Throttle Control Assembly 


Figure 2-8 


IGNITION 


The OHV engine uses a solid state ignition 
system with timing fixed at 25 degrees BTDC + 
2 degrees at 3000 RPM. Ignition timing is not 
adjustable. However, ignition timing may 
change if a blade impact has occurred and the 
flywheel key has sheared. The engine may 
continue to run with a degradation in per- 
formance. Under these conditions the timing 
will advance, making starting and running 
difficult. The coil to flywheel air gap is set at .38 
mm (.015 in.). 


FUEL SYSTEM 


The fuel tank has a capacity of 1.21 L (44 oz) and 
should be drained of fuel before changing oil 
and at the end of each season. To drain the fuel: 


1. Pull off the spark plug wire. 


2. Use a pump or syphon to transfer the 
gasoline into a clean gasoline container. 


CAUTION: Gasoline is highly 
flammable, handle it carefully. 
Do not smoke or allow any open flame or 
spark while handling gasoline. 


dh 


CAUTION: Gasoline is highly flammable, han- 
dle itcarefully. Do notsmoke or allow any open 
flame or spark while handling gasoline. 


The fuel system is equipped with an 84 micron 
inline fuel filter. See Fig. 2-9. If poor running 
occurs, this filter should be examined for 
contamination. There is no “in tank” filter on 
this engine. 


FUEL FILTER 


Figure 2-9 


The fuel tank cap should be periodically 
examined for proper venting. The cap is fitted 
with a sealing disc but cannot be disassembled. 
See Fig 2-10. | 


AA 


Figure 2-10 


CARBURETOR 


The OHV engine is equipped with a Mikuni BV 
18-13 float bowl type carburetor. The standard 
main jet is a number 82.5. This number is 
stamped in the base of the jet. The only 
adjustment on the carburetor is the pilot system 
pilot screw. The pilot screw should be set one 
turn open. See. Fig. 2-11. This will have the 
most effect at idle or low speed with no load on 
the engine. 


PILOT SCREW 
ONE TURN OPEN 


PILOT JET 


==] 


Figure 2-11 


The carburetor on the VMF5 model uses a brass 
fuel inlet seat (not replaceable) and an inlet 
needle with a Viton tip. The-needle is replace- 
able. The carburetor on the VMG6 model uses a 
Viton fuel inlet seat (not replaceable) and an 


inlet needie with a stainless steel tip. The needle 
is replaceable. 


The carburetor is also fitted with a bowl drain 
screw that can be used to drain fuel out of the 
bowl after the tank is drained. See Fig. 2-12. 
Open the screw and drain the fuel into a 
suitable container. 


Figure 2-12 


STORAGE 

To insure long engine life and easy engine 

starting, it is important to follow these storage 

procedures at the end of each season: 

1. Drain gasoline from the tank. Refer to Fuel 
System on page 8. 

2. Drain gasoline from the carburetor bowl. 
Refer to Carburetor Maintenance above. 

3. Drain the engine oil; refer to Changing Oil 
on page 7. 

4. Remove the spark plug and pour 2 table- 
spoons of SAE 30 or 10W-30 oil into the 
cylinder. Pull the starter rope slowly to coat 
the inside of the cylinder. Install the spark 
plug and tighten it to 2.0 kg-m (15 ft-lbs). 


5. Service the air cleaner; refer to Air Cleaner 
Maintenance on page 6. 


6. Clean dirt from all areas of the engine. 
7. Tighten all nuts, bolts and screws. 


8. Refill the crankcase with oil; refer to 
Changing Oil on page 7. 


3. TROUBLESHOOTING AND TEST PROCEDURES 


This section has been divided into the troubleshooting and service of individual systems. To 
determine what system needs to be evaluated, some preliminary troubleshooting is necessary. 
These are checks that can be made with little or no disassembly and would normally be made with 
the customer or owner present. 


The following form is useful in documenting engine conditions during preliminary troubleshooting: 


PRELIMINARY TROUBLESHOOTING 


PRODUCT CUSTOMER NAME 


MODEL/SERIAL ADDRESS 


ENGINE MODEL 


ENGINE SERIAL z E PHONE 
DISTRIBUTOR 2 DEALER NAME 
EVALUATOR DEALER CONTACT/PHONE 


PRE-EVALUATION INFORMATION 


Purchase Date _________ _ Date Failed How Used? Residential_______ Commercial 


Fuel Mix: Ratio________ Oil/Brand Gasoline/Brand 


Symptoms Prior to Failure? 


Engine Compressions? N/A_____ PSI Compression Specification : PSI 
VISUAL ANALYSIS 

COOLING FINS: CARBURETOR: FUEL CAP: MUFFLER/EXHAUST PORTS: 
Clean Clean Vented _ Clean__ Carboned 
Obstructed______________Contaminated__________ Clogged___________CRANKCASE: Clean 

AIR CLEANER ASM: Comments ______ _  Distorted Contaminated Burned___ 
Clean FUEL FILTER: SPARK PLUG: Clean METAL DISCOLORATION? 

Dirty Clean Carboned ____ Fouled NO = 
Damaged_____________. Clogged Type Yes 
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TROUBLESHOOTING CHART 


The information gathered in preliminary troubleshooting can now be used with the following 
troubleshooting chart to determine individual systems to be serviced. 


a l 


PROBLEM POSSIBLE CAUSES l CORRECTIVE ACTION 
Engine does not start. 1. Throttle not in CHOKE position. 1. Move throttle to CHOKE. 
2. Gas tank is empty. 2. Fill fuel tank with gasoline. 
3. Air cleaner element is 3. Clean air cleaner element. 
dirty. See page 6. 
4. Spark plug is loose. 4. Tighten spark plug to proper 
specification. See page 7. 
5. Spark plug wire is loose or 5. Install spark plug wire on spark plug. 
disconnected from spark plug. 
6. Spark plug gap is incorrect. 6. Set air gap to proper specification. 
See page 7. 
7. Spark plug is defective. 7. Install new, correctly gapped plug. 
See page 7. 
8. Carburetor is flooded with gasoline. 8. Remove air cleaner element and pull 


starter rope continuously until 
carburetor clears itself and engine 
starts. When engine starts, stop it and 
install air cleaner element. See 

page 6. 
| 9. Check valve lash. See page 33. 


9. Valves not closing. 


1. Drain gas and clean fuel tank. Fill 


Engine starts hard 1. Dirt, water or stale gas in fuel tank. 
tank with clean, fresh gasoline. See 


or loses power. 


page 8. 
2. Vent hole in fuel tank cap is plugged. 2. Clean or replace fuel tank cap. See 
page 8-9. 
3. Air cleaner is dirty. 3. Clean the air cleaner element. See 
page 6. 
MN Engine operates 1. Spark plug is defective. 1. Install new, correctly gapped plug. 

eratically. See page 7. 

2. Spark plug gapped incorrectly. 2. Set air gap to proper specification. 
See page 7. 

3. Air cleaner is dirty. 3. Clean the air cleaner element. See 
page 6. 

Engine idles poorly. 1. Air cleaner is dirty. 1. Clean the air cleaner element. See 

page 6. 
2. Oil level in crankcase is low. 2. Add oil to crankcase. See page 7. 
3. Air stots in engine shroud are plugged. | 3. Remove obstruction from slots. 
4. Cooling fins and air passages under 4. Remove obstruction from cooling fins 
engine blower housing are plugged. and air passages. 

Engine skips at 1. Air gap between electrodes of spark 1. Set air gap to proper specification. 

high speed. plug is too close. See page 7. 

Engine overheats. 1. Cooling air flow is restricted. 1. Remove any obstruction from slots in 
shroud, blower housing, air passages, 
and cooling fins on engine. 

2. Oil level in crankcase is low. 2. Add oil to crankcase. See page 7. 

3. Incorrect spark plug. 3. Install new, correctly gapped plug. 
See page 7. 

4. Low oil level. 4. Change or add oil. Inspect for engine 


damage. See page 7. 


=x 
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CARBURETOR rod to allow it to be unhooked after the 
carburetor has been removed. 


Removal — Carburetor 


1. Drain and remove the fuel tank; refer to Fuel 
System page 8. The fuel tank is held in place 
with two screws and is removed by pulling it 
straight up. Drain the carburetor fuel bowl 
and disconnect the fuel hose from the 
carburetor. See Fig. 3-1. 


Figure 3-3 


5. The bowl of the carburetor may be removed 
by unscrewing the retaining nut on the 
bottom of the bowl. See Fig. 3-4. The float 
and spacer (that limits float drop) are visible 
in this photograph. 


Figure 3-1 


2. Remove the single screw retaining the air 
cleaner and dipstick tube and the two nuts 
retaining the air cleaner to the carburetor. 
See Fig. 3-2. Pull the air cleaner away from 
the carburetor. Remove the breather hose 
from the fitting on the air cleaner. 


SPACER 


Figure 3-4 


6. The standard main jet is a 482.5 and is 
equipped with a spacer/washer. The float 
and inlet needle may be removed by pulling 
out the float hinge pin. See Fig. 3-5. Please 
note: one end of the hinge pin is flattened 
slightly. The pin must be removed from this 
end. 


a 


3. Lift the choke rod off the carburetor. The 
rod has a 90” bend as it is held in place by 
the body of the air cleaner. See Fig. 3-3. à 
Please note the position of the gasket 7 
between the air cleaner and carburetor. The re 
raised rib on the metal gasket should face O 


the air cleaner. LT RSI = 
HINGE PIN 


4. The carburetor may be pulled off the studs. 
Thereis enough travel in the throttle control Figure 3-5 
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7. Thepilotjet may be removed next. The pilot 
jet is a #40 and can be cleaned or replaced. 
Fuel flows through the small opening in the 
end of the jet and air enters through the 
holes in the side. The opening on the top 
has no function as it is plugged. 

The pilot screw controls air in the pilot 
circuit. It should be open one full turn. See 
Fig. 3-6. 


PILOT SCREW 
ONE TURN OPEN 


Figure 3-6 


8. Carburetor disassembly is completed by 
removing the choke and throttle shafts and 
the main nozzle. The bowl gasket is also 
replaceable and should be removed prior to 
service or cleaning of the carburetor. See 
Fig. 3-7. To withdraw the choke and throttle 
shaft, the choke and throttle plates must be 
removed. Each plate is retained with two 
screws. 


prs Throttle Shaft 


Figure 3-7 


Service — Carburetor 


The metallic body of the carburetor may be 
cleaned in carburetor cleaner. Plastic parts may 
be damaged by some carburetor cleaners. 
Carburetor passages may be cleaned out with 
compressed air. 


A 


Replace any components that show wear or 
damage. The inlet needle is replaceable but the 
seat is not. 


If it is suspected that the seat is leaking, the 
carburetor can be pressure tested after it has 
been cleaned. Use Toro pressure tester, num- 
ber 41-7910. If the seat is good, it will hold .5 
kg/cm2 (7 psi) for at least 10 seconds. This 
procedure should be completed with the car- 
buretor turned upside down so the float holds 
the needle closed. See Fig. 3-8. If the pressure 
leaks down, replace the needle and try the test 
again. If the carburetor fails again, the seat is 
bad and the carburetor must be replaced. 


CAUTION! Be sure to wear 
safety glasses when using 
compressed air. 


Figure 3-8 


Reassembly — Carburetor 


1. Install the choke and throttle shafts. Check 
Fig. 3-3 and 3-7 for proper orientation of the 
shafts. 

2. Install the choke and throttle plates. Use a 

thread locking compound such as Loctite 

271 on the screws. 

Replace the main nozzle and bowl gasket. 


Install the pilot jet and pilot screw. See Fig. 
3-6. The pilot screw should be one turn open. 
5. Hook the inlet needle into the float and 
secure the float and needle in place with the 
hinge pin. See Fig. 3-9. 


= p 
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INLET NEEDLE 
Figure 3-9 


Remount the bowl and gasket. 

Mount the gaskets and spacer on the studs. 
The correct sequence is described in Fig. 
3-10. 


Figure 3-10 


Hook the throttle control rod and spring into 
the governor arm and throttle, then mount 
the carburetor on the studs. 


Remount the air cleaner. Make sure to 
install the spacer washer on the screw that 
retains the air cleaner and oil fill tube. Refer 
to Fig. 3-2. 

Install the fuel tank and reconnect the fuel 
hose. Be sure to route the fuel hose behind 
the governor arm. 


GAS CAP 
Disassembly 


1. 


The gas cap used on the OHV engine is a 
two piece design, however; no disassembly 
is recommended. The inner sealing disc is 
riveted into the plastic cap. See Fig. 3-11. 
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Figure 3-11 


Service 


1: 


The tank should provide a free gravity flow 
of fuel to the carburetor (the tank is higher 
than the carburetor). If a free flow of fuel is 
not evident (the engine is starving for fuel) 
loosen the cap and see if fuel flow is 
re-established. 


2. If the fuel flow improves, the cap is not 
venting. Examine the vent hole in the 
sealing disc and the cap to make sure they 
are unobstructed. 

Reassembly 

1. Make sure the vent opening in the sealing 
disc is turned 90 degrees from the vent 
opening in the cap. ; 

2. Remount the cap. 


FUEL TANK AND FILTER 
Disassembly 


li 


Drain the fuel tank with a siphon pump. 
Make sure you transfer the fuel to an 
approved container. 


2. Disconnect the fuel hose at the carburetor. 
Refer to Fig. 3-1. 

3. Wipe up any fuel that may have drained out 
of the hose when disconnected. 

Service 

1. Ifthe fuel filter is plugged, clogged or dirty, 
replace it. See Fig. 2-9 on page 8. 

2. This is the only fuel filter in the system and 
must be replaced with the same 84 micron 
filter. Part number 56-6360. 

3. If the fuel tank is dirty or contaminated, 


wash the tank in parts cleaning solvent and 
dry completely. 


Reassembly 

1. Install a new filter, if necessary. 

2. Mount the fuel tank using two spacers and 
two screws. 

3. Route the fuel hose behind the governor 
arm. 

4. Connect the hose to the carburetor. 


IGNITION 

Testing Spark Intensity 

The ignition system can be checked for spark 

intensity using a spark tester, part number 

41-7890. 

1. Pull off the plug connector and remove the 
spark plug. i 

2. Inspect the plug for wear, carbon deposits 
and damage. Replace the plug if damaged, 
burnt or fouled. 

3. Check for the correct plug gap and adjust, if 
necessary, to .7 — .8 mm (.028 in. — .032 
in.). 

4. Attach the spark tester and set the tester 
gap to 4.2 mm (.166 in). (4 turns counter- 
clockwise from the closed position.) 

5. Pull the starter and observe for spark. 

6. If the spark is evident, the ignition system is 
operating properly. If no spark is evident, 
proceed to testing kill switch operation. 


Testing Kill Switch Operation 


There are two ignition kill systems, one for zone 
start, and one for BBC and commercial appli- 
cations. Both systems depend on a lever 
contacting a grounding tang to ground the 
ignition and stop the engine. 


BBC and Commercial Kill Systems 


1. Make sure the kill wire is properly con- 
nected to the grounding tang on the throttle 
control. See Fig. 3-12. 


Figure 3-12 
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2. When the throttle control is in the “run” 
position, the throttle lever should move 
away from the ground tang. See Fig. 3-13. 


& PEN = 
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THAOTTLE 
LEWEA 


— TANG 


Figure 3-13 


In this position, the ground tang should not 
have continuity to ground. This can be 
tested by disconnecting the kill wire and 
testing the tang with a volt-ohmmeter. Place 
the volt-ohmmeter on RX1 with one probe 
onthe tang and one probe on ground. There 
should be a reading of infinity (no- 
continuity). 

3. Inthe “off” position, the throttle lever should 
contact the ground tang. This will ground 
the ignition and stop the engine. See Fig. 
3-14. 


THROTTLE LEWER 


Figure 3-14 


Zone Start Applications 


1. Make sure the engine kill wire is connected 
to the ground tang. See Fig. 3-15. 


Figure 3-15 


2. With the control bail tensioned (run posi- 
tion), the brake pad is pulled away from the 
flywheel and the brake lever is rotated away 
from the ground tang. See Fig. 3-16. The 
ground tang should not have continuity to 
ground. This can be tested by disconnect- 
ing the kill wire and testing the tang to 
ground continuity with a volt-ohmmeter. 


GRADUADO 
Tara 


Figure 3-16 


3. With the control bail in the “off” or “stop” 
position, the brake pad is against the fly- 
wheel and the brake lever is contacting the 
ground tang. This will ground the ignition 
and stop the engine. See Fig. 3-17. 


IGNITION 
GROUNOLD 


Figure 3-17 
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Removal — Ignition 

1. Drain the fuel tank. Refer to Fuel Snem on 
page 8. 

2. Remove the air cleaner assembly. Refer to 
Air Cleaner Removal on page 12. 

3. Remove the shrouding, including one screw 
retaining the muffler guard. See Fig. 3-18. 
Note: Itis not necessary to remove the recoil 
starter unless it is to be serviced. 


— 


Figure 3-18 | 


4. Theignition coil may now be removed from 
its mounting bosses. Be sure to unplug the 
kill wire. See Fig. 3-19. 


Figure 3-19 


5. If removal of the throttle bracket is neces- 
sary, remove the two fasteners shown in Fig. 
3-20. 


Figure 3-20 


6. 


If removal of the brake assembly and switch 
is necessary, remove the two retaining 
screws. See Fig. 3-21. 
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Figure 3-21 


Installation — Ignition 


1. 


2. 


Mount the brake assembly or throttle 
assembly. 


Install the ignition coil. Mount a wire re- 
tainer on either the right or left side of the 
coil, depending on the brake system used. 
Refer to Fig. 3-19. 

Establish an air gap of .38 — .50 mm (.015 
—.020) between the flywheel and ignition 
coil. Use a feeler gauge or spacer of appro- 
priate thickness. Tighten the ignition coil 
fasteners. 

Reinstall all shrouding. Note: Do not install 
the screw for the oil fill tube at this time. 
Mount the air cleaner assembly. Install the 
long screw and spacer washers through the 
air cleaner and dip-stick tube at this time. 
Refer to Fig. 3-2. 

Mount the fuel tank. Route the fuel hose 
behind the governor arm. 


ELECTRIC STARTER AND ALTERNATOR 
The electric starter used on the OHV engine 
operates on 12 volts DC and is controlled by a 
startswitch and ignition kill switch. The battery 
is under continuous charge with a 300 ma 
alternator. See Fig. 3-22 for the OHV electric 
start wiring schematic. 


Testing — Electric Starter 
The starter motor fails to turn: 


Îl: 


Check the battery, make sure it is connected 
and fully charged. If the motor still does not 
turn, go to step two. 


mage 
re 


ENGINE KEY 
KILL SWITCH 
WHITE 
MAGNETO KILL ALTERNATOR 
WIRE WIRE 
ENGINE 
Figu re 3-22 
2. Remove the spark plug wire and disconnect 


the starter motor plug. 


Apply 12 volts direct to the starter motor 
terminals. See Fig. 3-23. 


id 


= 


Figure 3-23 


If the motor turns: 


1. 


3. 


Check the starter switch. Use a volt ohm- 
meter. There should be continuity through 
the switch in the “start” mode. 


Check the battery ground to the engine. 
There should be continuity between the 
negative battery terminal and the oe of 
the engine. | 
Check the wire connectors at the battery 
and starter motor. 


If the motor does not turn: 


1. 


2. 


Verify that the engine is not seized. If the 
engine is free go to step “2”. 
Replace the motor as the internal com- 
ponents are not replaceable. 


Testing — Alternator 


Battery does not charge during mower 
operation: 


ie 


6. 


Check battery connections and alternator 
connections to make sure they are complete 
and secure. Check the connection points at 
the battery, alternator wire, key switch and 
all ground connections. 


Measure the alternator output with the 
engine at 3000 RPM. With the battery 
connected, alternator output should be 13.2 
volts DC. The voltage can be measured 
between the red wire on the key switch and 
the black ground wire. 


If the measured voltage is 12 volts or less, it 
indicates the alternator may not be charg- 
ing. Go to step four. 


Complete a resistance test on the alternator 
coil. This test may be completed without 
removing the coil from the engine. All 
measurements are taken between the out- 
put wire and ground. Disconnect the wire 
for these tests. For clarity, the coil has been 
removed in the following figures. 

The alternator coil is equipped with a diode 
assembly that will rectify the alternator 
output. See Fig. 3-24. 


IL DIODE ASSEMBLY 


Figure 3-24 


Check the diode and coil assembly with a 
volt-ohmmeter. The meter in Fig. 3-25 
indicates a resistance of infinity when a 
numeral one appears to the left of the 
decimal point. The measurement should be 
infinity when the positive probe of the meter 
is placed on the output wire. See Fig. 3-25. 
The negative probe is connected to the 
ground terminal of the alternator coil. 
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$ BLACK - 


Figure 3-25 


7. Reverse the leads and complete the test. 
The measurement is 707 ohms. The meter 
was on the 2000 ohm scale and the reading 
is .707 or 707 ohms. See Fig. 3-26. 


à FED + 
Figure 3-26 

Removal — Electric Starter 

1. Pull the spark plug wire off the spark plug. 

2. Unplug the starter connector. 

3. Unscrew the two mounting screws as shown 
in Fig. 3-32. 

4. Itis not necessary to take shrouding off the 
engine to remove the starter. 


5. The serviceable components on the starter 
are shown in Fig. 3-27. 

6. The pinion is serviceable by removing the 
retainer clip and then lifting the components 
off the starter motor shaft. 

Installation — Electric Starter 

1. Coat the starter motor worm shaft and pinion 
teeth with a light coat of molybdenum di- 
sulfide lubricant, Toro part number 505-37. 

2. Assemble the starter motor components as 
shown in Fig. 3-27. 

3. Install the starter motor and torque the 
fasteners to 2.2 — 3.5 kg-m (16-25 ft-Ib). 
(Make sure you don’t pinch the alternator 
wire under the starter motor.) 
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Figure 3-27 


Removal — Alternator 


1 


2. 


3. 


Follow steps 1, 2, 3 under Removal — 
Ignition on page 16. 

Remove the two screws retaining the alter- 
nator to the engine block. 

Pull the alternator wire and rubber grommet 
out of the block. | 


Installation — Alternator 
1. 


Install the alternator and secure with two 
fasteners. The screws should be tightened 
to 1.0 — 1.6 kg-m (7-11 ft-ibs). Route the 
wire and grommet through the opening in 
the engine block. See Fig. 3-28. 


2. Take care that the alternator wire does not 
become pinched behind the starter motor. 
3. Reinstall all shrouding, air cleaner and fuel 
tank. Follow steps 4, 5, 6 on page 17 on 
Installation — Ignition. 
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RECOIL STARTER 

All OHV engines, including electric start, are 
equipped with recoil starters. Recoil starter 
service is performed as follows: 


Removal and Disassembly — Recoil Starter 
Remove the four screws retaining the starter 
to the blower housing. See Fig. 3-29. Note 
the orientation of the recoil rope for proper 
reassembly. 


1. 


Figure 3-29 


Turn the starter over and unwind the starter 
rope to release spring tension on the starter 
pulley. See step 1, 2, 3 on Rope Replace- 
ment, page 21. Carefully remove the recoil 
assembly retaining nut. The nut is under a 
slight amount of spring pressure. Slowly 
back off the nut until the spring pressure is 
released. See Fig. 3-30. 


Figure 3-30 


3. Lift off the friction plate and expose the 


starter pawl guide. See Fig. 3-31. Note how 
the guide is installed and remove it. 


Figure 3-31 


4. The friction spring is directly underneath 
the starter paw! guide. The starter pawl is 
also visible. See Fig. 3-32. Remove the 
friction spring. 
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Figure 3-32 


5. Remove the shaft spacer. See. Fig. 3-33. 


Figure 3-33 


6. Remove the nylon washer that is installed 
under the spacer and spring.See Fig. 3-34. 
Lift the starter pawl off at this time. 


NYLON WASHER 


4 
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Figure 3-34 


7. The starter paw! pivots on the pin shown in 
Fig. 3-35. Remove the pin. 
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Figure 3-35 


8. The detensioned recoil spring will be cap- 
tured in the bottom of the recoil pulley. 
Carefully lift the pulley and recoil spring 
free of the recoil housing. See Fig. 3-36. 


DIRECTION OF ROPE WIND 
Figure 3-36 


9. Turn the pulley over and examine the con- 
dition of the recoil spring. it should be 
retained in the pulley as seen in Fig. 3-37. 
On reassembly, the loop end of the spring 
must be caught on the lip of the hub in the 
recoil assembly. 


2 ==. —— 
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RECOIL 
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Figure 3-37 


Repair — Recoil Starter 

The most likely components on the recoil 
starter to require repair are the coil spring and 
starter rope. 


CAUTION: Wear safety 
glasses and use extreme care 
when working with the recoil spring. If 
the spring is suddenly released, injury 
could result. 


A 


Rope Replacement 


À: 


Rope replacement may be accomplished 
without disassembly of the starter. First take 
the starter off the engine. 


If the pulley spring has not be detensioned, 
withdraw about one foot of rope and while 
holding the pulley in place, unwind the 
remaining rope on the pulley. 


Slowly release the rope until the pulley 
spring fully relaxes. IMPORTANT. Do not 
turn the pulley any further in the clockwise 
direction or the spring will unhook from the 
center hub. If the spring un-hooks the pulley 
will turn freely in the counter-clockwise 
direction without an increase in spring 
tension. To correct, the pulley must be 
removed and the spring re-hooked. 


Untie the knot in the rope and replace with 
new. The rope is 4mm (5/32 in.) in diameter 
and 175cm (70 in.) long. 


Wrap the new rope around the pulley ina 
counter-clockwise direction. See Fig. 3-36. 


When the rope is fully wound on the pulley, 
extend about two feet of rope, hold the 
pulley in place and take two additional 
wraps of rope around the pulley ina 
counter-clockwise direction. This will pre- 
load the spring. 
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7. 


Re-install the recoil starter. 


Spring Replacement 


1. 


Follow steps one through nine under 
“Recoil Starter Removal and Disassembly” 
on page 19. 

Carefully remove the broken spring to 
prevent rapid expansion of the spring. 
CAUTION: Wear safety glasses and use 
extreme care to prevent injury. 


The replacement spring is provided with a 
wire retainer to hold it together. 


Place the spring in the pulley and release it 
from its retainer. 


The spring should be installed in the pulley 
as shown in Fig. 3-37. 


If the spring has expanded outside the 
pulley, it can be reinstalled by first placing 
the hook end into the pulley. See Fig. 3-37. 


Wind the spring into the pulley in a counter- 
clockwise direction from the outside until 
the spring is fully retained. 


Place the pulley in the recoil housing and 
turn it slowly in a counter-clockwise direc- 
tion, with a slight down pressure, until the 
pulley drops down indicating the spring is 
hooked on the center hub. 


Reassembly 


1. 
2. 


3. 


Install the pawl-pivot pin. See Fig. 3-35. 


Install the nylon washer, starter pawl and 
spacer. See Figs. 3-34, 3-33. 

Install the friction spring and pawl guide. 
See Figs. 3-32, 3-31. 

Install the friction disc and mounting nut. 
Use a thread locker on the nut; e.g. Loctite 
242. See Fig. 3-30. 

Install the recoil rope. Refer to steps 5 & 6 of 
Rope Replacement on page 21. 


4. ENGINE DISASSEMBLY, INSPECTION AND REASSEMBLY 


DISASSEMBLY 
Recoil Starter 


1. Remove the four screws retaining the 
starter. 


2. If the recoil starter must be disassembled, 
refer to Recoil Starter Removal and Repair 
on page 19-20. 

Fuel Tank 

1. Drain the tank per instructions on page 8. 

2. Drain the carburetor per instructions on 
page 9. 

3. Disconnect the fuel hose. 

4. Remove the two screws retaining the fuel 


tank. 
5. Lift the fuel tank off the engine. 
Air Cleaner 


1. Remove the air cleaner assembly. Refer to 
steps one and two of Carburetor Service on 
page 12. 

Cooling Shrouds 

1. Remove the three screws retaining the 
engine top cover. 

2. Remove the three screws retaining the 
muffler shroud. See Fig. 4-1. 


Figure 4-1 


Muffler 

1. Remove the two nuts retaining the muffler. 
These nuts may be loosened with a 12 mm 
wrench or socket. See Fig. 4-2. 

Electric Starter 

1. Ifthe engine is an electric start model, the 
electric starter may be disconnected and 
removed. 

2. Refer to Removal-Electric Starter on page 
18. 


22 


Figure 4-2 


Alternator 


1. If the engine is an electric start model, 
remove the alternator coil. 


2. Refer to “Removal-Alternator” on page 19. 
Ignition Coil 

1. Remove the ignition coil. 

2. Refer to “Removal-Ignition” on page 16. 
Oil Fill Tube 


1. Make sure the engine has been drained of 
oil. Refer to Changing Oil on page 7. Use a 
12 mm wrench or socket on the drain plug. 


2. Remove the two screws retaining the oil fill 
tube. Use a 10 mm socket. See Fig. 4-3. 


REMOVE WITH 
A 10 mm SOCKET 


Figure 4-3 


3. Note the position and condition of the “O” 
ring on the fill tube. If it is pinched or 
flattened, it should be replaced. See Fig. 
4-4. 


pS 


Figure 4-4 


Throttle Control and Carburetor 
1. Refer to “Removal-Carburetor” on page 12. 


2. Referto disassembly steps 5,6,7,8 on page 
12-13 if further carburetor service is necessary. 


Flywheel 

1. Usea screwdriver through the starter cup to 
hold the flywheel in place. 

2. Usea 19 mm socket to remove the flywheel 
nut. See Fig. 4-5. 


Figure 4-5 


3. After the flywheel nut is removed, unscrew 
the three fasteners retaining the starter cup. 


4. Mount flywheel puller #41-7650 and remove 
the flywheel. Insert the screws for the puller 
into the same holes used by the starter cup 
retaining screws. See Fig. 4-6. : 


5. Examine the condition of the flywheel taper, 
keyway and crankshaft key and taper. See 
Fig. 4-7. 


Figure 4-7 


Breather 

1. Remove the two screws retaining the breath- 
er assembly cover. Use a 10 mm socket or 
wrench. See Fig. 4-8. 


DREATHEA 
ASSEMELY 
COVER 


Figure 4-8 


2. Underthe cover will be a gasket, a reed plate 
and another gasket. 


LL 


REED RETAINER 


Figure 4-9 


3. Thereedretainer and reed must be mounted 
“up” as seen in Fig. 4-9. 


Cylinder Head Assembly 


1. Remove the four screws retaining the valve 
cover. See Fig. 4-10. Don't lose the washers 
under each screw. 


Figure 4-10 


2. If the head assembly is to be completely 
torn down, remove each valve rocker arm. 
This step is not essential to the removal of 
the cylinder head. Hold the adjusting nut 
with a 14 mm wrench and loosen the jam nut 
with a 10 mm wrench. See Fig. 4-11. Remove 
the nuts, rocker arms and push rods. 


Figure 4-11 


3. Remove the four head bolts. Use a 12 mm 
socket with a short extension. Two of the 
head bolts are under the valve cover. See 
Fig. 4-12. 

4. Pull the head away from the engine block. 
Do not lose the two aligning pins. The head 
gasket will fit only one way over these pins. 
See Fig. 4-13. 
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Figure 4-13 


5. Lubricating oil flows into the head assembly 
through the passages shown in Fig. 4-14. 


a 
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Figure 4-14 


6. Lubricating oil flows back to the crankcase 
through the passages shown in Fig. 4-15. 


Figure 4-15 


Valves 


1. Thevalve keepers may be removed by hand. 
Support the bottom of the valve with your 
fingers and push down and back with your 
thumbs on the keeper. See Fig. 4-16. 


Figure 4-16 


2. The valves may now be withdrawn from the 
head. The valve springs and keepers are 
identical and interchangeable. See Fig. 
4-17. 


BEPERS 


Figure 4-17 


Oil Pump 

1. Turn the engine upside down and remove 
the three screws retaining the oil pump 
cover. Use a 10 mm wrench or socket. See 
Fig. 4-18. 
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Figure 4-18 


2. Remove the oil pump cover and examine the 
condition of the “O” ring. The oil pump is a 
two-piece gerotor type oil pump driven by 
the camshaft. See Fig. 4-19. 


Figure 4-19 


3. When removing the gerotor set, note the 
orientation of the parts so they may be 
reassembled in the same order. 


Oil is drawn out of the crankcase through 
the opening toward the top in Fig. 4-20 and 
discharged through the opening in the 
bottom and up through the center of the 
camshaft. 


Figure 4-20 


Crankcase 


1. Remove the seven screws retaining the 
sump assembly to the block. When the 
sump is pulled off the crankshaft, take care 
not to cut the seal. See Fig. 4-21. 


Figure 4-21 


2. Turn the sump over and examine the 
governor assembly. Make sure the governor 
plunger has not dropped into the block of 
the engine as the plunger is loose on its 
shaft. See Fig. 4-22. 


GOVERNOR 
PLUNGER 


Figure 4-22 


Governor Assembly 


1. To disassemble the governor, pry up be- 
tween the governor and the sump of the 
engine with a flat bladed screwdriver. See 
Fig. 4-23. The governor is held on its shaft 
with a nylon shoulder. There are no retain- 
ing rings. 


GOVERNOR 


THAUST WASHER 
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2. Note the position of the two thrust washers. 
Refer to Fig. 4-23. One washer is located 
under the plunger and one is located under 
the governor assembly. 

Camshaft 

1. The camshaft drives both the governor and 
the oil pump. Refer to Fig. 4-22. 

2. The witness marks on the cam gear and 
crank gear can be seen in Fig. 4-24. These 
marks must be matched to establish correct 
valve timing. 


VALVE TOMAR] 
WITNESS MARES 


Figure 4-24 


3. The cam gear may now be removed from the 
crankcase. Note the oil pump drive pin in 
the end of the shaft. See Fig. 4-25. 


Figure 4-25 


4. With the camshaft removed, the cam fol- 
lowers are exposed. See Fig. 4-26. 


5. Pull the cam followers out of the engine. 
New parts are identical and may be placed 
in either opening. Used parts should be 
installed in the original holes to maintain 
wear patterns. 


EXHAUST CAM 


FLYWEIGHT 


Figure 4-27 


6. If necessary, the governor shaft may be 
removed by unseating the retaining ring 
and pulling the shaft out of the block. See 
Fig. 4-28. There are no seals or “O” rings in 
the block or on the shaft. 


Su ` FLYWEIGHT MOVEMENT 


Figure 4-30 


Piston and Connecting Rod 


; 1. To remove the connecting rod, straighten 
Figure 4-28 the tabs on the locking plate and remove the 
rod cap nuts. See Fig. 4-31. 


Compression Release 

1. The compression release assembly is de- EPA en AE ES 
signed to hold the exhaust valve off its seat 7. > e à 
during start up. This is accomplished by an F 
additional lobe on the back side of the 
exhaust cam that is activated by a flyweight 
assembly. The compression release is 
shown in Fig. 4-29 as it would be during 
cranking or starting. 


2. When the engine speed increases, the 
flyweight will move in the direction of the 


arrow in Fig. 4-30. This will cause the lobe to > 

rotate exposing its flat edge to the exhaust e, 

cam. This will allow the exhaust valve to | é- 

fully close at operating speed. See Fig. 4-30. IM nc rat 
3. The flyweight spring is the only replaceable i « 


part. Refer to Fig. 4-30. Figure 4-31 
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2. The piston and crankshaft may now be 
removed from the cylinder. See Fig. 4-32. 


Figure 4-32 


3. Remove the piston rings. The bottom ring is 
for oil control, the second ring is cast iron 
for quick seating and the top ring is chrome 
plated for long wear. 

4. The rings are marked with the letter “N”. 
The “N” should face up on correct installa- 
tion. See Fig. 4-33. 
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Figure 4-33 


INSPECTION AND RECONDITIONING 


Crankshaft 
1. Inspect for a bent crankshaft. The limit on 
crankshaft deflection (1/2 of a total indi- 
cated run-out on a dial indicator) is .05 mm 
- (.002 in). 
2. Measure the diameter of the crankshaft rod 
journal. The journal diameter should be 
“25.99 — 26.00 mm. (1.023 — 1.024 in.) See 
Fig. 4-34. 
3. The upper diameter of the crankshaft is 
21.960 — 21.980 mm (.8646 — .8654). The 
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lower diameter of the crankshaft is 24.959 — 
24.980 (.9826 — .9835). 


Rod Journal 


Diameter 1) f) 
| AE 
25.99-26mm (1.023-1.024 in.) 

Figure 4-34 | 


Connecting Rod 


1. 


Measure the inside diameter of the con- 
necting rod crankshaft bearing. The diam- 
eter should be 26.105 — 26.025 mm (1.024 
— 1.025 in.) See Fig. 4-35. 


Connecting Rod 
Crankshaft Bearing 


26.015-26.025 
mm 
1.024-1.025 
in. 


Figure 4-35 


Measure the inside diameter of the con- 
necting rod piston pin bearing. The diam- 
eter should be 14.989 — 14.981 mm (.5901 
— .590 in.) See Fig. 4-36. 


14.981-14.989 (.590 -.5901 in.) 


Piston Pin Bearing 
Diameter 


Figure 4-36 


Piston 


1. 


Measure the outside diameter of the piston. 
The piston should measure 63.960 — 63.975 
mm (2.5181 — 2.5187 in.). If the piston 
measures less than 63.915 mm (2.5163 in.) 
replace it. See Fig. 4-37. 


Piston Diameter 


63.960-63.975 mm (2.5181-2.5187) 
(A) 14 mm (0.55 in) 


Figure 4-37 


Measure the piston pin diameter. The pin 
should measure 14.995 — 15.00 mm (.5904 
— .5906 in.) See Fig. 4-38. 


Piston Pin Diameter 


14.995-15.00 mm (.5904-.5906 in.) 


Figure 4-38 


The clearance between the piston pin and 
connecting rod bearing should be .006 — 
.019 mm (.0002 — .0007 in.). The wear limit 
is .05 mm (.002 in.). Both the connecting rod 
and piston pin must be replaced if the wear 
limit is exceeded. 


Cylinder 


1. 


Diameter of the cylinder is 64 mm (2.52 in.). 
Cylinder bore condition is determined by 
establishing the total cylinder bore wear. 
Take a total of 6 cylinder measurements as 
shown in Fig. 4-39. Take two measurements 
each at point A. B. C. 
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3. 


Cylinder Bore 
Measurement 


"1 


Figure 4-39 


The amount of wear is the difference be- 
tween the largest and smallest measure- 
ments. 


The wear limit is .1 mm (.0039 in.). 


Piston Rings 


À. 


Measure the piston ring clearance in the 
piston ring groove. See Fig. 4-40. 
Clearance — .03-.07 mm (.0012-.0028 in.) 
Wear Limit — .1 mm (.0039 in.) 


Piston Ring Clearance in Groove 


.03-.07 mm (.0012-.0028 in.) 
Figure 4-40 


Measure the piston ring end gap where 
cylinder wear is at a minimum. This will be 
about 3 mm (1/8 in.) from the upper edge of 
the cylinder. The end gap measured with a 
feeler gauge is .20-.40 mm (.0079-.0158 in.). 
The limit is .7 mm (.027 in.). 


Valves 


1. 


Measure the valve stem diameter. See Fig. 

4-41. 

Intake Valve — 5.460-5.475 mm 
(.2150-.2156 in.) 

Exhaust Valve— 5.440-5.455 mm 
(.2142-.2148 in.) 


Use a small bore gauge and a micrometer to 

measure the valve guide !.D. 

Intake 8 Exhaust— 5.500-5.512 mm 
(.2165-.2170 in.) 


Valve Stem Diameter 


Intake 5.460-5.475 (.2150-.2156 in.) 
Exhaust 5.440-5.455 (.2142-.2148 in.) 


Figure 4-41 


3. Calculate the valve stem to valve guide 
clearance wear limit. Subtract the valve 
stem diameter from the valve guide I.D. If 
these limits are exceeded, the valves and 
valve guides must be replaced. 

Intake clearance limit — .08 mm 

(.0032 in.) 
Exhaust clearance limit — .100 mm 

(.0039 in.) 
See Valve Guide Replacement on page 30. 

4. Valve seat contact is determined by coating 
the valve seat with Prussian Blue. Install the 
valve and rotate it in its seat. The width of 
the contact area for both intake and exhaust 
is shown in Fig. 4-42. 

Intake and Exhaust Valve Contact Area — 
.800-1.00 mm (.0315-.0394 in.) 

The pattern must be a continuous ring 

without break. If the pattern is not within 

specification, the valve seat must be re- 

conditioned. 


Valve Seat Contact Pattern 


.800-1.00 mm (.0315-.0394 in.) 
Figure 4-42 


5. Recondition the valve seat. Three cuts are 
required to properly recondition the valve 
seat. See Fig. 4-43. 


The special tools required are as follows: 


“T” handle wrench -— 50-9480 
Adaptor — 50-9410 
Expandable Pilot — 50-9500 
60 Degree Cutter — 81-4830 


15/45 Degree Cutter — 81-4370 
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Valve Seat Angles 


15° 45° 60° 
Figure 4-43 


. Install the pilot shaft in the valve guide. 


B. Insert the 45 degree cutter and connect 
the “T” handle. 


. Cut the seat to 45 degrees with one or 
two turns of the cutter. 

. Coat the seat with Prussian Blue and 
measure the contact area on the valve 
face. Refer to step #4 on page 30. 

E. If the position of the contact area is low, 

see Fig. 4-44A, cut the seat with the 60 

degree cutter to raise the contact area. 


F. If the contact area is high, see Fig. 4- 
44B, cut the seat using the 15 degree 
cutter to lower the contact area. 


on 


“p” 


“A” 


(HIGH) 


E (LOW) 


Figure 4-44 À & B 


6. Valve Guide Replacement 
The valve guides are shrink-fit in place. Use 
the following procedures to install replace- 
ment valve guides. 


A. Use valve guide installer and remover, 
part number 81-4880, to drive the old 
valve guide out of the head of the engine. 
Insert the remover from the combustion 
chamber side of the head. 

B. Ream the hole with a valve guide reamer, 


part number 81-4850. Turn the reamer 
with handle. part number 81-4860. The 


diameter of the hole after reaming will be 
9.300-9.315 mm (.3661-.3667 in.) on both 
intake and exhaust. 


C. Use the valve guide installer, part num- 
ber 81-4880, to drive in the new oversize 
valve guides. part number 81-3830. Drive 
the guides in from the valve cover side of 
the head. When properly installed, there 
will be 27.5 mm (1.08 in.) clearance 
between the end of the valve guide and 
the gasket surface of the head. See Fig. 
4-45. 


Replacement 
Valve Guides 


27.5 mm (1.08 in) 


Figure 4-45 


D. Check the I.D. of the new guides against 
the diameter of the valve systems. If the 
clearance is too small: 
intake guide — 

less than .025 mm (.001 in.) 
exhaust guide — 
less than .045 mm (.0017 in.). 
you must ream the guide with valve 
guide reamer, part number 41-4840. This 
will enlarge the valve guide diameter to 
5.5 mm (.2165 in.) 


REASSEMBLY 


Piston, Rings and Connecting Rod 


1. Use a ring expander to install three piston 
rings. The top ring is chrome plated, the 
second ring is plain iron and the third is an 
oil control ring. See Fig. 4-46. 
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Figure 4-46 
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2. The letter “N” on each piston ring should 
face toward the top of the piston. 


3. Before installing the piston, check the 
match marks on the rod cap and rod. This 
will ensure correct installation. Also note 
the arrow on the connecting rod, this should 
point to the push rod side of the engine on 
installation. See Fig. 4-47. : 
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Figure 4-47 


4. Lubricate the crankshaft with 30 weight oil 
and slide it into the ball bearing. Take care 
not to damage the seal. Lubricate the piston 
and install it with a piston ring compressor. 
See Fig. 4-48. 
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Figure 4-48 


5. The arrow on the face of the piston should 
point the same direction as the arrow on the 
connecting rod — toward the push rods. 
See Fig. 4-49. 
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Figure 4-49 


Camshaft and Followers 


1. 


2. 


3. 


Install the cam followers. They are both the 
same, it makes no difference in which of the 
two openings they are installed. Oil before 
you insert them. See Fig. 4-50. 
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Figure 4-50 


If the governor arm has been removed, 
lubricate it and install it at this time. 
Lubricate and install the camshaft. Make 


sure the timing marks on the cam gear and 
crankshaft gear are in line. See Fig. 4-51. 


Figure 4-51 


Governor Assembly 
1. 


Lubricate and install the thrust washer on 
the flyweight shaft. Lubricate and install the 
flyweight assembly. Push it down on the 
shaft until it snaps in place. 


Place a small amount of grease on the 
governor plunger and thrust washer. Install 
them on the flyweight shaft. See Fig. 4-52. 
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Figure 4-52 


Crankcase 


Place a new gasket on the block assembly. 


Put a piece of protective tape over the 
crankshaft keyway; lubricate the shaft. 


install the sump assembly on the block. You 
may have to turn the crankshaft slightly to 
get the camshaft gear and governor gear to 
engage. Do not force the fit as damage to 
the nylon governor gear may occur. Take 
care that the governor plunger does not 
drop into the block assembly. 


Tighten the seven sump screws to .4-.7 kg-m 
(3.0-5.0 ft-lbs). . 


Oil Pump 


Ta 


Lubricate and install the center drive gear of 
the gerotor set. You may have to turn the 
gear to get it to properly engage with the 
drive pin on the camshaft. — 

Lubricate and install the outer gear of the 
gerotor set. Put the gears back into the 
engine the same way they came out. This 
will maintain any wear pattern that may 
have developed in the gear set. See Fig. 
4-53. 

Install the “O” ring and cover plate. Torque 
the three screws to .4-.7 kg-m (3.0-5.0 
ft-lbs). 


Figure 4-53 


Valves 


1. Lubricate the valve stems and install the 
valves in the head. 


2. The valve heads are marked intake and 
exhaust. The intake valve is mounted in the 
large diameter opening and the exhaust 
valve is mounted in the small diameter 
opening. NOTE: It is possible to insert the 
valvesinthe wrong opening butthey will not 
seal. 


3. Install the valve springs and keepers. The 


keepers and springs are the same on intake. 


and exhaust. See Fig. 4-54. Hold the head of 
the valve in place and push down with your 
thumbs to install the keepers. 
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Figure 4-54 


Cylinder Head Assembly 

1. Clean the mating surface of the head and 
cylinder block. 

2. Install the two aligning pins in the head or 
block. 

3. Install a new head gasket, part number 81- 
3680, and mount the head. 
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4. Insert the four head bolts and torque to 1.8 
-2.8 kg-m (13 - 20 ft-lb). See Fig. 4-55. 
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Figure 4-55 


5. Install the two push rods — they are 
interchangeable. 


6. Install the rocker arms — they are also 
interchangeable. 
7. Install the adjusting nuts and jam nuts. 


Move the piston to TDC of the compression 
stroke so both valves are closed. 


9. Adjust the valve clearance to .02 - .13 mm 
(001 - .005 in.). See Fig. 4-56. 
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10. Tighten the jam nut against the adjusting 
nut. 


11. Mount a new valve cover gasket and install 
the valve cover. The “cut out” on the cover 
edge goes toward the spark plug. See Fig. 
4-57. A flat washer should be placed on 
each screw. Tighten the screws to .4 - .7 
kg-m (3.0 - 5.0 ft-lbs). 


Figure 4-57 


Breather 


1. 
2. 


Install the reed plate assembly. 


Make sure there is a gasket underneath and 
on top of the reed plate. 


Install the cover plate. Use two 6 mm screws 
that are 12 mm long. If longer screws are 
used, the block may be damaged. Torque 
the screws to .4 - .7 kg-m (3.0 - 5.0 ft-lbs). 
See Fig. 4-58. 
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Figure 4-58 


Flywheel 


Te 


3. 


Inspect and install the key. Inspect and 
clean the crankshaft and flywheel tapers. 
Place the flywheel on the crankshaft. 


Mount the starter cup with three screws. 


Mount the flywheel nut and torque it to 5.6 
-6.4 kg-m (40.5 - 46.5 ft-lbs). 


Throttle Control and Carburetor 


1: 


Mount the throttle control assembly to the 
engine block with two screws. See Fig. 4-59. 
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Figure 4-59 


Install the throttle control arm (governor 
arm) on the governor shaft — do not tighten 
the retaining nut at this time. See Fig. 4-60. 
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Figure 4-60 


Connect the throttle control rod, choke rod 
and governor spring as shown in Fig. 4-59. 
Mount a gasket, spacer and gasket on the 
carburetor mounting studs. 

Hook the throttle control rod and spring into 
the throttle shaft on the carburetor. 

Mount the carburetor on its mounting studs. 
See Fig. 4-61. 
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Figure 4-61 


Oil Fill Tube 


1. Install “O” ring fully into the groove on the 


oil fill tube. See Fig. 4-62. 


2. Mount the tube with two screws. Make sure 
the “O” ring is not pinched between the tube 
and the block of the engine. 

Ignition Coil 

1. Mount the ignition coil to the engine with an 
air gap of .38 mm (.015 in.). 

2. Ifthe engine is a BBC model, mount the kill 
wire retainer to the mounting screw on the 
carburetor side of the engine. If the engine 
is zone start, mount the kill wire retainer on 
the muffler side of the engine. See Fig. 4-63. 


Figure 4-62 
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Alternator Coil and Starter Motor 


1. If the engine is electric start, mount the 
alternator coil on its bosses as shown in 
Fig. 4-64. 


2. The air gap on the alternator coil is not 
adjustable. 

3. Besure to route the alternator wire through 
the rubber grommet. Take care not to pinch 
the wire behind the starter motor. 

4. Mount the starter motor on its bosses with 
two screws. 


Muffler 


1. Install a new gasket on the muffler studs. 


2. Install the muffler and secure it with two 
nuts tightened to 1.0 - 1.6 kg-m (7.0 - 
11.5 ft-lbs). 

3. Make sure the exhaust pipe faces toward 
the spark plug end of the engine when 
mounting. See Fig. 4-65. 
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Figure 4-65 
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Muffler and Cooling Shroud 

1. Mount the muffler shroud with two screws 
only. 

2. Mountthe cooling shroud and secure it with 


three screws. Do not install the screw 
through the oil fill tube at this time. 


3. Install the third screw through the muffler 
shroud and cooling shroud. 
Air Cleaner 


1. Place a metal gasket on the carburetor 
studs. The rib on the gasket goes away from 
the carburetor and toward the air cleaner. 
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2. Mount the air cleaner as shown in Fig. 3-2. 


Fuel Tank 
1. Route the fuel hose behind the governor 
arm. j 


2. Connect the fuel hose to the carburetor. 
3. Mount the fuel tank with two screws. 


Recoil Starter 
1. Mount the recoil starter with four screws. 


2. Make sure the starter handle points toward 
the air cleaner side of the engine. 
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BBC OPERATOR’S MANUAL ADDENDUM 


Inspection of the Blade Brake and Clutch 


BBC Test Procedures 


For Toro 3-in-1 Rear Baggers or Bagging Recycler® Mowers 


À IMPORTANT 


Please place this insert in your Operator’s Manual. It provides two test procedures which should be 
conducted periodically (at a minimum, at the beginning of each mowing season) to ensure that the 
Blade Brake and Clutch (BBC) system on your mower continues to perform as designed. 


READ AND UNDERSTAND ALL INSTRUCTIONS BEFORE STARTING TEST 


Both tests should be conducted with the bag secure- 
ly latched in place and the ground speed control in 
the neutral position. 


A. Normal Control Bar Operation Test 


1. Place the bag on the mower and start the mow- 
er’s engine. 


2. Push the black control bar down to its lowest 
position (Fig. 1, position B). 


Figure 2 


4. Release the control bar (Fig. 2, position A). A 
“pang” should be heard, the bag should deflate, and 
the blade should stop within 3 seconds. If the blade 
does not stop within 3 seconds when the control bar 
is released in this operational mode, stop using the 
mower and do not use it until you have it serviced by 
an Authorized TORO Service Dealer. 


Figure 1 If your unit stops within the required 3 seconds, the 
BBC system is operating properly and needs no im- 
3. Lift the black control bar to the normal “blade en- mediate attention. However, to detect BBC system 
gaged” position (about 1” below the handle cross deterioration before it affects normal operation, we 
bar) (Fig. 2, position C). The “fan” noise and inflation also ask you to perform special Control Bar Test B 
of the bag indicate that the mower blade is turning. which follows. 


©The Toro Companv- 1997 TPS 


B. Special Control Bar Test 


1. The engine should be running from the previous 
test. If not, start the mower's engine. 


2. Push the black control bar down to its lowest 
position (Fig. 3). 


Figure 3 


3. Slowly lift the black control bar to a point where 
the bag just begins to inflate (about 5 inches below 
the handle cross bar) (Fig. 4). This indicates that the 
mower blade is engaged and has begun to rotate. 


Figure 4 


Note: This intermediate position is not the “natural” 
operating position of the control bar. However, it has 
proven to be useful in early detection of BBC sticking 
which could create an unsafe condition later in the 
life of the mower. 


4. Release the control bar (Fig. 5). 
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Figure 5 


Note: IF A BANG IS HEARD AND THE BAG IMMEDI- 
ATELY DEFLATES, THE CONTROL BAR HAS BEEN 
RAISED TOO HIGH. REPEAT STEPS 2, 3 AND 4, 
BUT DO NOT RAISE THE HANDLE AS HIGH AS IN 
STEP 3. 


IF THE CONTROL BAR RETURNS TO THE LOWEST 
POSITION, AND THE BAG QUICKLY DEFLATES 
WHEN THE CONTROL BAR IS RELEASED, THE 
UNIT IS OPERATING PROPERLY 


If the control bar does not fall or the blade does not 
quickly stop, it indicates the system could be experi- 
encing wear/deterioration which could result in an 
unsafe operating condition. Use care in operating 
the mower and BBC system and contact an Autho- 
rized TORO Service Dealer for an inspection of your 
mower at your earliest convenience. Your dealer will 
ensure that appropriate corrective measures are per- 
formed, and your mower is restored to proper oper- 
ating condition. 


e An inoperative Blade Brake Clutch can re- 
sult in blade contact. 
Blade contact can cause serious personal 


injury or death. 

Never use a BBC equipped power mower 
with an inoperative safety system. 

Return your lawn mower to your dealer for 
repair if safety system fails to operate prop- 
erly. 


SPECIAL NOTE: Whenever performing operations 
such as cleaning the mower, first stop the engine 
and disconnect the spark plug wire. As with any 
lawn mower, regardless of the safety features and 
blade stopping devices used, operators should keep 
all body parts away from the cutting blade area 
whenever the mower's engine is running, and keep 
bystanders away as well. 


Should you require further information or assistance, 
feel free to contact us at: 


The Toro Company 

Attn: Consumer Service Department 
8111 Lyndale Avenue South 
Bloomington, MN 55420-1196 
1-800-348-2424 


